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From every part of the nation... 

come the parts for the B-58! 

The B-68, America’s first supersonic bomber, is a pi'oduct of Convair and more than 4,700 participating 
suppliers and subcontractors (oeated in evert/ part of the nation! This does not include the tens of thousands of 
companies who receive business from Convair’s direct suppliers. At Convair-Fort Worth under the Weapon 
Systems Management concept, two out of every three dollars spent for the U.S. Air Force on the B-58 are paid 


to these supporting businesses for material and labor. In this, the American way, Convair, a Division of 
General Dynamics Corporation, has taken leadership— /oj nationwide employment, for prosperity, and forpeaee. 
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Variable Displacement! 
Hydraulic Pumps 
with MAXIMUM 
HP/LB RATIO 
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/ AVIATION 
; COMPONENTS 
; BY LAVELLE 


/elle manufactures aviation components to meet the most 
ical demands of high temperature operation. Typical of the 
ny high temperature units produced in quantity by experienced 
t'elle craftsmen arc the jet engine tail pipes, engine casings and 
it exchangers shown above. 

velle specializes in the production of precision sheet metal 
dmenis and assemblies made of titanium, aluminum, stainless 
;l, and heat-resistant nickel alloys . . . joined by welding methods 
)licable to specific component design and function. Where 
uired, special tools are designed and fabricated by Lavcile to 
intain production quality, reduce costs ... and promote 
schedule delivery. 


If your requirements for component performance demand the 
very highest standards of component workmanship, call on Lavelle 
... or write for brochure describing specialized skills and facilities 
ready to serve your needs. 
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AVIATION CALENDAR 



Pressure Potentiometers for. . . I 

HIGH TEMPERATURES I 
and CORROSIVE FLUIDS I 


New Trans-Sonics* Pressure Potentiometers. Type 
P103, measure pressures of corrosive fluids such as 
red fuming nitric acid (RFNA) and unsymmeirical 
dymeihylhydrazine (UDMH) for telemetry and con- 
trol applications at ambient temperatures up to 600F. 

Corrosive fluids are contained by a welded Inconel-X 
bellows which actuates a dynamically balanced mech- 
anism. This mechanism is hermetically sealed in a 
stainless steel case for protection against corrosion 
and other environmental hazards- 

Accurate and reliable performance has been proven 
under the following conditions typical of missile en- 
vironments: Random Gaussian l^ibraiion O.igVcps, 
15 to 2,000 cps; Acceleration 75g; Shock 75g- 


Flexibiliiy of installation is assured by small size and 
light weight. Dimensions are i%" diameter by INt" 
long, Weight is only 6 ounces. Standard ranges are 
0-100 and 0-150 psia , . . other ranges to special 
order. Write for Technical Bulletin P103 to 
Trans-Sonics, Inc., Dept. 7, Burlington, Mass. 


TRANS-SONICS 


(Coiitimied from page 5) 

Au|. 27-28— International Ci>iiiinomvtaltli 


- Program (A.MP) Svmi»jiiim 

and Iiidiistrv BricfiiiE, Staflcr lliltoii Hu- 
tel, Dallas. Te*. 

Aug- 31-Sept. 5— 10th .Annual Congress, 
Iiitcniatioiial .Astrcnaiitkal Federation. 
Church House, Westiniiistcr, London. 

Sept. 1-2— Conference on physical chemis- 
try ill acrudyiiamic and .space Higlit, Uni- 
icrsity of Pcnrisvhania, Philadelphia. Pa. 
Sponsors: Air Force Office of Scientific 
Research and Gcnctal KIcetric Co.'s Mis- 
sile and Space Vehicle Dept. 

Sept. 2.-4-1959 Crs-ogenic F.neiiiceting Con- 
ference, Univcrsiti of California, Berke- 
ley, Calif. 

Sept, 3-6— National Convention and Aero- 
space Panorama, .-tir Force Assn., Kaliiln- 
tion Hall, Miami Beach, Fla. 

Sept. 7-13—1959 Faniborough Flyiiii Dis- 
play and Exhibition. Society of British 
.Aircraft Constmctcirs. Farnljotongli, Eng. 

Sept. 9-11- Sixth Midwestern Confeence 
on Fluid and Solid Me'chanies. Univer- 
sity of Texas, Austin. Tex. Si»nsors 
.•AFOSR/Direetoralc of -Aeronautical Sci- 
ences; Office of Naial Research; National 
Science Foundation. 

Sept. 16-17- W'eslern Regional Meeting on 
I'ninticrs on Science and Engineering, In- 
stitute of the .Aetonantical Sciences, Lo.s 
-Angeles- Calif. 

)t. 20-25— Wtli .Aniuual Confeience and 
'Ixhihit, Instniraenl Societv of .Amcriea. 
Chicago, .Amphitheater, Chicago, III. 

Sept. 21-22— Eighth .Animal Meeting. Stand 
ards Fngineenng Society, on Investment 
in Siinival, Somerset Hotel. Boston, Mass. 

Sept. 23-2-1— Engine and Opcr.itions Svm- 
posinm, Airseotk Corp., Millville. N. ). 

Sept 28-30-1959 National Symposium on 
'I'clcnictcriiig. Civic .Auditorium and 
Whitcomb Hotel, San Framisco, Calif 
Sponsor: Institute of Radio Engineers' 
Profexsional Croup on Space Kleetronies 
S- 'I'elemetrv. 




Sept. 3tl-Oet.' 2-l5th .Annual Meeting. 
Simthcasterii Airport Maiugers' .-Assn., 
AA'ashin|tmi Duke lUitel, Diuhaiii, N. C. 
Oct. 5-7— Seventh .Anglo-American .Aeronan- 
tical Conference. Imlitnti of the Aero- 
nautical Sciences, Hotel .-Astor, Ncu' A’ork. 
Oct 5-10— National .Aeronautic Meeting. 
Societi’ of .Anlomotiie Fngiiiecrs, the 
.Ambassador. Los .Angeles. Calif. 

Oct. 6-8-i;th Annual Meeting, National 
Business Aircr.aft .Assn., Hotel Leaniiug- 
Ion. Minntanolis. Minn. 

Oct. 6.9-Iiite;national Symposium on fligh 
I'empciature Tcchnologv. Asilomat Con- 
ference Gronnds, Alonleres' Peninsnla. 
Cahf. Sponsor: Stanford Research Insti 


Oct. 8— Society of Experimcnlal lest Pilols' 
Syinposinm on Pilot's Role in Space Fx- 
pioralion. Beverly Hilton Motel, Bcserl; 
Hills, Calif, iliird .Annual .Awards Ban 
qnef, Oct, II). 

Oct. 12-14- I5lh National F.lccttonics Con 
fcrcnce. Hotel Slicimaii, Chicago, III. 

Oct. 12-16-1 5th General Convention of 
the Inleniational Air Tianspoit Assn.. 
Tokyo, Japan. 


AVIATION WEEK, July 27, 1959 



development, design, fabrication, testing, launch 


requires subtle original analysis in many fields 


well as sound technical management. 


Air Force Ballistic Missile Program. Major missile 


The STL technical staff brings to this space research 
the talents which have provided system engineering 


staff openings in the areas of Advanced Systems 
Analysis, Rocket Propulsion, Space Flight Mechanics, 
Dynamics, Structural Analysis, and Aerodynamics, 

c 

Space Technology Laboratories, Inc. 


Sometimes forgotten during the thundering ascent of 
a space probe rocket are months of meticulous 
analysis, engineering and planning. The staff of 
Space Technology Laboratories is now engaged 
in a broad program of space research for the Air Force, 
the National Aeronautics and Space Administration 
and the Advanced Research Projects Agency under the 
direction of the Air Force Ballistic Missile Division. 
For space probe projects STL provides the total concept 
approach, including preliminary analysis, sub-system 


LAGRANGIAN 
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OFF 












Lockheed JetStar 'power pod installation by Rohr 



Rohr knowledge and know-how are being built 
into complete, ready-to-install jet pods for the 
new Lockheed JelSiar — one of the first of a 
new series of fast, compact jet executive air- 
craft. 

Equipped with extensive experience and very 
special machines and facilities, Rohr is respon- 
sible for the engineering and manufacture of 
these complex power pod installations. 


NCAOOUARTERS: CHULA VISTA, 


IT. RIVERSIDE. CAIIFORNIA ASS E M SLV RLANTS: « 



BURST PRESSURE 

24,000 psi.! 

OPERATING PRESSURE: 6000 psi. 


AEROQUiP ANNOUNCES VERY HIGH PRESSURE 
678 PNEUMATIC HOSE LINES Of TEFLON 

Aeroquip mokes a major conlribuTion to sofety in The hondling of very 
high pressure air, heiium, nitrogen and other goses for mlssiie charging 
systems, Newly developed ond now ovoiloble is rugged 678 Hose of 
TEFLON, roted for 6000 psi. service . . . with o 4-to*l sofety foctorl 
With an inner tube of TEFLON, which has zero moisture absorption 
ond on onti, adhesive surfoce. Aeroquip 678 Hose allows fost. easy 
purging ond dehydrotlon. The hose has superior resistance to vibrotlon, 
low volumetric expansion and high temperoture resislonce. Return the 
coupon for complete information. 

^4eroquip 

AEROQUIP CORPORATION, JACKSON, MICHIGAN 

AnOQUIP CORPORATION, WESTERN PIVISION. BURBANK, CAIIFORNIA 
AEROOUIP [CANADA) LTD., TORONTO 19 , ONTARIO 

AEtOOUIr rKnUCIS AK FULLT tBCIECIEO >V MTEIIIS In unAM.U.S.A. 6 AnnAII 
T«flonii OuPenl', ItgSa name for Fh Ivrmllvwoelhvlenfl 'iin 


Aeroquip 678 Pneumatic Hose of Teflon , . 


Hose part number 


Hose size t.O. 


Hose size 0.0. 


Burst press., psi. 


Bend radius at pressure 


All dimensions in inches 


Bullelin AES-23. 








NEWS IS HAPPENING AT NORTHROP 


RADIOPLANE CREATES FIRST FAMILY OF UNMANNED AIRCRAFT TO TRAIN 


MEN, EVALUATE WEAPON SYSTEMS, AND SURVEY ENEMY TERRITORY! 


Radioplane is Ihe world’s leading producer of drones 
and space age recovery systems. As live targets, 
drones perform as aircraft-then can be recovered by 
parachute. As evaluators, drones simulate the appear- 
ance of the enemy threat while they score our weapon 
systems’ effectiveness. On surveillance missions, 
drones are zero-length launched, fly cameras, take 
photos, and return with information within minutes. 



Typical of lilt high- 
performing Radiopiane 
largels is the RP-76. 
This smallest target yet 
fired iipon^ by missil^ 

appearance of a large 
aircraft, 


United States Army requirements 
for a surface-to-air missile target 
called for Mach .85 to .89 perform- 
ance at 40,000 feet altitude. After 
air launch, the proposed target mis- 
sile was to have a powered flight 
duration of eight to nine minutes. 
Under the direction of U.S. Army 
Ordnance. Radiopiane produced 
the RP-76 target missile which has 
met or exceeded all of the perform-' 
ance specifications. Performance 


of the complete RP-76 system, 
including flight operations, is par- 
ticularly impressive in view of the 
aniicip.Tied low production and 
operational cost. 

Radioplane’s leadership in the field 
typifies the years-ahead thinking 
that continues to produce design 
concepts for tomorrow, hardware 
for today - developed, produced, 
and delivered on tinie-at minimum 
cost to the taxpayer. 


HADIOPLANE 





RYAN BUILPS BETTER 


new eye for 
navigation 
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Cable assemblies by BENDIX 

Specialized designs for f/ie most exocting reqoiremenfs 
The \’crsalility of design and rclialiility of performance alile for custom designing caljle assemblies to meet your 
offered by Bendix* Caijie Assemblies result from over a specialized requirements on each installation. Cable as- 
quartcr century of precision manufacturing in this field. semblies shown are typical Scintilla Division developments 
Our outstanding research and design facilities are avail- in cabling for aircraft, electronic and missile applications. 
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I^Jhis xype of.«ring include durability, performance. 





DmillDPri' ^ lightweight, low-loss, radiation-free cable with electrical 
KtUUIntU, uniformity for interconnecting the navigation and communication 
antenna circuits of the Douglas Aircraft Co.’s new DC-8 jet airliner. 


Couxint Cahte 

A semi-flexible cable with tubular copper inner 
conductor, foamed polyethylene dielectric and 
commercially pure aluminum outer conductor. 

With outstanding advantages for use in aircraft navigation, communication and warn- 
ing circuits that include; 

1. Twice the efficiency of solid dielectric (RG-8‘/i;) type of cable now in 
general use. 

2. Extended life characteristics that permit permanent installation and assure 
electrical stability during the life of the plane. 

3. Good frequency response over wide temperature variations; capable of 
withstanding highest summer ground temperatures, as well as extremely 
low temperatures found at high altitudes. 

4. Greater efficiency and improved system performance without the use of 
additional electronic components. 

5. Ability to operate in both pressurized and non-pressurized parts of a 
plane without the use of cable dehydrators or pressurizing systems. 

6. Lighter and smaller than many cables now installed in aircraft. 

Foamflex coaxial cable is supplied in long lengths on lightweight, disposable reels. For 
further information or inquiries, write Dept. FC. 

PHmnmECOPPEUPHoms 

CORPORATION 

300 PARK AVENUE. NEW YORK 22. N.Y. 
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£iiciaft Badio Bange Beceirei 

VINTAGE OF 1938 


the Smithsonian Institution in Washing- 
ton, D. C. 


the company as early as 1926. 

The equipment was used in the old Pit- 
cairn “Mailwing” model aircraft, used liy 
N.A.T., which later became United Air 
Lines. It was also used on Colonial Ijctween 
S eouipped with the Boston and New York. In 1929 it served 
Admiral Byrd's first expedition to the 
. . j j South Pole in 1929. 

The Smithsonian considers this instrument 
of significance in depicting the history of 
aviation and electronics. 

If you have a “Model B”, or know where 
one can be found, it will be worth your 
while to communicate with 


Wanted! 
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Aviation Week 


Vol. 71, No. 4 


> Spoce Tethnology 




Navy Bids to Captara Major 



»„.a.a.,..r=La „ ^ 






COVER: First picture of tiinr.st chiiiiibcr for first U.S. Ilc|irid l.r drogeir roeVet 
ciigiiie, the M.ono-lb. thnust Pratt & Wlrilircv XI.R slro«s it being 

hoisted into test starrd at Floridii Research aitd Oevciopmeirt Carter. 

Ciinrrrbers has-e been firing since earlv spriirg. Tnn gimtnied Xt.R IHs rvill 
irrmer Cor.vai, Centaur upper stage for .Vir Farce, Natimial .\erorra,rtics arrd 
Space .\d...irristratiou and Advanced Research Pmjeebi ,\gcncv mtektns. High 

StopinHw of r^^f ine"««s' safeh bralloss^iirg ‘apid rise' of irrdrogen 'ini' in 
case iiqnid hydrogerr s,.iHs and txrils off. For other pictures arrd story, see p, 2«. 





ELECTRICAL 
PROPELLER DE-ICER 
FOR LIGHT TWINS 


A new B.F.Goodricb Electrical Propeller De-Icer system 
will soon be available for the AeroCoinmandcr, Cessna 310, 
Piper Apache, and Beechcraft D6:E-18, Twin Bonanza and 
Model 95. FAA cenification is now pending. 

A scaled-down veision of the basic system long used by 
airlines and the military, this B.F. Goodrich system requires 
only 9 to 1 1 amps on most airplanes. Current is cycled by 
a timer for maximum power and de-icing effectiveness. 
The system remains operative even during single 
engine operation, 

BFG Electrical De-Icing eliminates tanks, liquids, valves, 
motors, etc., required for alcohol de-icing systems. Weight 
is cut to a minimum— only 8 to 10 pounds, depending on 
the make and model of aircraft. The system is always ready 
— no nmi-fteeze fluid to replenish ut run low. Electrical 
operation and precisely programmed power provide con- 
sisienc ice protection. 

The complete kit costs less than most alcohol de-icing 
systems, and installation cost is comparable, So contact your 
nearest B.F.Goodrich Aviation Products Distributor. Ask 
him for information on complete ice protection — new 
B.F.Goodrich Electrical Propeller De-Icers and new Light- 
weight Pneumatic De-Icers for light twins. B.F.Gondrich 
Aiialion Prodncis, a dirisinn of The B.F.Goodrich Com- 
pany, Dept. AW-79A, Akron, Ohio. 


B. r. GOODRICH AVIATION PRODUCTS DISTRIBUTORS 



BJ.Goodrich 


aviation products 


EDITORIAL 
Possibilities for Gross Error 


.As the Berlin crisis festers like a boil, growing more 
tender and closer to eruption with tlie passing of each 
fruitless week in Geneva, tlie possibilities of 3 nuclear 
war through major miscalculation becomes mote likely. 
W'c know that the United States will not take the first 
step in precipitating unclear war. and we seriously doubt 
whctlier tlie leaders of tlie Soviet Union would dclib- 
cmteli' take this action at tliis time if they were fully 
i'warc of its consequences. The great danger lies not in 
the realities of the current military equation betu eeii the 
United States and its allies balanced against the Soviet 
Union and its Communist satellites but rather in a major 
miscalculation of this equation by Nikita Khruslichev and 

It is difficult for people who have not visited tlie Soi ict 
Union to understand hou' tlioroiiglilv tlie Iron Curtain 
cuts off almost all realistic information about the rest 
of the world from tlie Russian people, including many of 
their leaders, and how strongly the information allowed 
to |xmctrate is focused toward tlic Soviet vicw])oiiit. This 
focus makes it impossililc for the Soviet citizen to get 
much realistic perspective on his position in tlie world. 
Any .American l isitor to tlie USSR who has attempted to 
discuss the most simple facts of life in tliis country witli 
Soviet citizens quickly runs into this iiiental block. Tlie 
rigid restrictions on travel of Sov iet citizens in non-Com- 
inimist countries and the restriction of Russian travel in 
the U. S. to carefully-screened, official delegations is part 
of this determined almost pathologic effort to prevent 
any clement of reality regarding the rest of the world 
from penetrating to tlie Soviet population. At tlic same 
time, there is a tremendous thirst for knowledge of tlie 
outside world on tlie part of tlie Soviet citizen, at all 
levels, as the visiting American will soon discov cr once he 
breaks through the officially erected barriers. 

With a consistently and deliberately distorted view of 
almost everything foreign beamed Jt the Soviet mind, 
it is hard to prevent even the higliest levels of govern- 
ment from becoming partial victims of tlieir iiwn projw- 
gaiida. And tin's is wlicrc the real danger lies in the 
Berlin crisis and those tliat will incvitablv follow. 

Because of this internatiomil astigmatism, it is difficult 
for tlic Soviets to realistically appraise cither the military 
strength of tliis nation or its determination to use it 
when necessary. Ilistorv- has recorded tlii.s .same miscal- 
culation by the Germans twice and by the fajiancse vvitli 
tlic disastrous results tlicrefrom also a matter of his- 
torical record. It is, of course, an occupational disease 
of a power-hungry dictator that he always is sure lie will 
avoid the mistakes made by bis downfallcii predecessors. 
But historv’ lias yet to record one who really did. 

It is apparent from Nikita Khrushchev ’.s incrcasinglv 
blatant boasting of Soviet militarv’ might that he is lean- 
ing dangerously toward such a Kiiidauiciital miscalcula- 
tion that might make a nuclear war now app&ir to be an 
attractive excliangc. A.s Gen. 'niomas Power, chief of 
Strategic Air Command, empliasizcd so sliaqilv to Con- 
gress last spring (AW' April 13, p. 21). it is really Mr. 
Khrushchev vvlio is the vital judge of the United States' 
strategic detenent capabilitv— not the U.S. Joint Chiefs, 
Gen. Power, the Congress or tlie President. Only Mr. 
Klirushclicv knows wTiat will deter him at any given 


moment and his standards of disaster are far different 
from tliosc in tliis country- Mr. Klinislichcv is reported 
to have told Avercll Ilarrinian recently that lie vv-as pre- 
pared to lose Leningrad in a nuclear exchange with tlic 
\\'est and iiidicat«l lie thought that would be the extent 
of the Soviet damage. If this is true somebody had liettcr 
get across to Mr. Kliruslicliev a more realistic appraisal of 
the current SAC nuclear dcliverv capability. 

Here are sonic of the misconceptions that appear to 
roost in Russia as a result of their rigid control and offi- 
cial distortion of information from tlie AV'cstcni world; 

• The heated and often acrimonious debate over our 
defense program is interpreted in Russia as an argument 
over vvlicthcr we will si,.|>ort a defense program or not. 
They apparently do not realize tliat tlic country is firmly 
united on tliis point and the debate conccnis only the 
]i.ice and scope of tlie defense program. 'Hiey overlook 
the fact tliat we are pouring about S40 billion a year into 
defense and the debate conccnis onlv whctlier we should 
add from one to four billion. 

• They appear to believe that the business and financial 
community is the Achilles Heel of tlic U.S. defense posi- 
tion and tliat the twin lures of lowered faxes due to a 
"peace offensive'’ tliat will reduce defense expenditures 
and big profits from trade witli tlic Soviet bloc will prove 
irresistible to U. S. business and finance. 

• They have niisiiiterprcted the inexcusable political, 
executive and administrative bungling in our defense 
piograni as a lack of genuine tccliiiical and industrial 
ability in the critical new fields of weapons technology 
such as missiles and space. As a result, they tend to over- 
e-vtimatc the magnitude and possible duration of their 
unquestionable lead in certain phases of tlicsc fields, 

• The tremendous promotion of their genuine scientific 
successes and the suppression of all failures viewed against 
our policy of discussing success and failure with almost 
equal candor tends to give the Soviet citizen and official 
—outside the teclinical circles who know better- a vio- 
lently distorted picture of tlieir nation's capability rela- 
tive to tlie rest of the world. Very little reaches the 
Soviet citizen about the genuine progress in weapons 
tcclinoingy aeliieved in this country. 

• Because we often fail to back our “no retreat” top-level 
policy statements witli what would be interpreted in 
Russia as effective militarv preparatious, the Soviets be- 
lieve we don't mean what we sav and are really preparing 
to retreat or compromise. Tlie Soviet’s public charge of 
"sabre-tattling” if these preparations were made would 
be a small price to pay for their actual effect on Soviet 
poHcv-making. 

Tlicrc is no doubt that the Soviet militaq- position 
has improved substantially in the past five years and the 
once unchallenged Western margin of superiority has 
diminished. Tlicre also is a great clanger that if we fail 
to accelerate and expand our weapons development pro- 
grams into the new technologies wc will face a position 
ot critical inferioritv in the future. 

But tlie greatest danger today and for the ininicdiatc 
future is the possibility of war based on a major miscal- 
culation by tlic Soviet leaders of our military capability 
and our determination to use it when necessary. 

—Robert Ilotz 




'' From the Ford Trimotor in 1929 to the Boeing 707 
jet of today, Kidde nacelle fire extinguishing systems have set 
the stemdard for the aviation industry. For thirty years Kidde has 
always been ready with lighter weight, more efficient equipment to 
meet the fire safety needs of ever faster and more complex military, 
commercial, and private airplanes. Actually since 1929, Kidde has 
supplied nacelle systems for 272 different models, built by more than 
30 airframe manufacturers ! At this very moment Kidde is developing 
still lighter weight, faster operating systems using new, more 
efficient fire extinguishing agents. 


WHO'S WHERE 


III the Front Office 

G. UIiI. vice picvicIcnMechiiinl 
ndmiiiisEcalitm, K^aT 1 AcionauEical Co, Mr, 
Ulil was foniitriy vice president of the 
Vlartm Co, and general manager of Martin's 
Missile Disision, Orlando. Fla, 

M, Carl fladdon. a sicc president, I-ock- 
heed .\ircraft Corp,. and general manager 
of the Electronics and ,\vionics Disision, 
Los .Angeles, Calif., sneteedmg the late 
Louis N. Ridenour. 

John C. McGregor, a director. North At- 
lantic [ndnstries, Inc., Westbury, N. 

.Mr. McGregor is board chairman and 
president of Narda Microwave Corp. and 
Narda Ultrasonics Corp. 

John L. Heaslev, president, California 
Duplicating Co., Inc.. Burbank, Calif. 
Also: Bernard Entin, secretary-treasurer; 
Harry W, Godley, assistant to the presi- 

Chatlei L. Jones, executive vice presi- 
dent, .American Electronics, Inc., Los An- 
geles, Calif. 

Rnssell A. Kimes, a divisional vice presi- 
dent, .American Machine & Foundry Co.'s 
Covcrmncnl Products Group. Mr. Kimes 
e'ontinucs os director of .AMF's Ccncral En- 
gincciing Laboratories. Crecnnicli. Conn, 

AA'iiliam T. Marx, senior vice president- 
planning, organiaation and industrial reb- 
ttous, International Telephone and Tele- 
graph Corp.. New ^'otk, N. Y. Also; 
Harrs G. Beggs. sicc prcsidcnt-mamifactur- 
iiig and facilities. 

Hughes Aircraft Co., Culver City. Calif., 
has annomiced the folloss'ing appointments: 
Joliii II. Richardson, director of marketing; 
Clarence A. Shoop, manager. International 
Division (Mr. Shoop continues as vice presi- 
dent and director of product reliabilits- and 
flight test); David A. Hill, nsanager, 
lliiglics' Santa Barbara. Calif.. Rcscatdi 
Center; John I-, AA'inkcI. manager of the 
lompans's Washington, D. C., office. 

Kenneth II. Bender, divisional comptrnl- 
ler, .AC Spark Plug Division of Cenentl 
Motors, Fliul, Mich. 

Honors and Elections 

Gen, 1. A. Alet, president of KLM Royal 
Dutch Airlines, has been elected chairman 
of the Industry .Advisors Committee. Flight 
Safety I'oiindatioii. Inc., New 'I'ork, N. A'. 

Dr. Clarence Zener, director of the AVes- 
tiiigliimsc Electric Corp. research laborato- 
ries. has been elected to membership in the 
National .\cadcmv of Scie-nccs for "dis- 
tinguished and continued achiesemenLi in 
original research." 

Eugene McDermott, supervisor of pack- 
aging and packing for General Electric's 
Heavy Military Electronics Department, has 
been named chairman of the Presersation 
and Packaging Committee of the Aerospace 
Industries Assn.. Washington, D. C. 

Ifcrhcit H, Mimses-, general manager of 
Republic Aviation's Helicopter Disision, has 
been made a Knight in The Order of 
Merit of the Republic of Italy for "his 
contributions to widening the activity of 
Italy’s aircraft industry," 

(Coiitimied on page 99) 


INDUSTRY OBSERVER 

► Proposal.s for guidance and control ss-stens for Air l-'orcc’s new .lir- 
laimchcd ballistic missile, \\'S-138A, were due last sscek from as-ionics 
in.iimfacturcrs, Douglas .Aircraft Co., as the .-ALBM ptiiiie contractiir, ssill 
esaluatc proposals, tlicii tcconmicnd its choice of asionics niamifacturer 
for final -Air I'otce approval- 

^ 'I'hinkol CastoT rocket used in National Aeronautics and S]>ace Adiuiiiis- 
tration's Little Joe test veliicle (AW July 13, p. 31) differs from Thioko) 
Sergeant in that nozzles arc slanted outward and expanded slightly to gisc 
better performance at altitude at sacrifice of ssciglit; case and brackets differ; 
propellants arc slightly different clicmicallv. Castor is roughly the same 
weight, diameter, length and performance as Se^cant. 

►Douglas K1 Segundo Disision has a Nasv development contract for a 
unique detection sysftmi under research by the company for some time 
designed to permit the cffcctisc use of its A-ID Skvluiwk and other rela- 
tivch- snia)l aircraft in aiiti-siibinarine warfare «otk- 

► Navy hopes Air Force will place an order for the Grumman A2F "slow" 
attack plane designed to Navy specifications to flv at speeds of Mach .9 
at sea level for use by I'S.AF’s Tactical Air Command. Air Force order 
(or the aircraft designed to escape radar detection by sticking dose to the 
ground uoiild cut unit costs, permit the Navy to teceiie more aircraft with 
tlic funds it has slated for the program. 

► Fressiirc in the pure oxygen atmosphere of the Project Mercury ap.sule 
will be 5 psi.— equivalent to the |)ressurc at about 27,000 ft, altitude. Pilot 
goes on oxygen when he is put into the capsule about an hour before Uimcli 
and keeps the face plate of his pressure suit closed. Plate can remain open 
during orbital flight but is closed again for rc-entrv pliase. Air is cooled 
bv a n-atcr boiler and refrigeration cvele. Suit and capsule arc a common 
enr ironmcntal system, but the suit also has its on-n emergency ca|)ability. 

► Mercury capsule recovery aid systems are being tested by dto]>ping cajisule 
models at sea off Norfolk, Cai>e Canaveral and Mayport. Fla. Tlicy arc 
recovered bv the same Navv units which will do the actual recovery job 
when tlie Mercury cajBiilc rctnnis from orbit. 

►Massachusetts Institute of Tcchnologv has a contract for a stabilitv studv 
in connection with .-Air Rese.ircli and Development Command’s \A'S-117L 
advanced reconnaissance system. 

► Fractuic of a jetavutor ring on one of (our first-stage exhaust nozzles caused 
failure of the Navy-Lockheed Polaris AX-11 test vehicle in flight (AW July 
20. p. 28). Shock of initial accciciatiun broke off u small piece of one 
jetavator ring. Vchide managed to program ovci into trajectory but was 
not able to maintain course after a wind shear deflected it. Missile was 
destroyed by ground control shortly after ignition of second stage. 

► Honeycomb sandwicli structure ii.shig 0-002 in. thick molybdenum foil 
for core between tlic mohhdenimi face sheets with a new hpe |3rotcctive 
coating lias successfully withstood 2.000F for periods up to one liour with- 
out an\- breakdomi in coating. Sandwidr was built and tested bv the 
Norait Di'ision of Northrop Corp. 

► Bids will be 0 |K'ned this week in the award of contracts for construction 
of shelters and lauiidi facilities for the ,-Air I'crcc-Boeing Bomarc IM-99 
ground-to-air interceptor missiles to be based at Strategic Air Command’.s 
Vandenberg AFB, Calif. 

► l aircliild M-2-t vectored slipstit-am STOL Us ing testbed for the Army has 
been completed and is now undergoing final dieckout and instrumentation 
prior to the beginning of outdoor ground testing at tlic company’s Hagers- 
town, Md.. plant next numtli. Control system features small cixixial rotors 
atop the lioriznntj] tail that can be tilted and rotated at different speeds. 
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.rleLit of 2000+ deg. F. is generated in a supersonic jet’s 
tailpipe. So is extreme vibration. 

By far the best alloy tested for this critical component is 
Multimet alloy-one of 12 Havnes alloys helping 
combat heat, stress, and erosion in the jet engine, missile, 
and rocket field. 

Haynes alloys are relied on tor use in afterbtimers. turbine 
blades, nozzle vanes, and many other high-tempcrature 
parts. All 12 Haynes high-temperature alloys are 
production alloys and are readily available. Some are 
vacuum melted. Some air melted. Some are cast, 
some wrought, some are produced in both forms. 


A U I- O 'V' S 
HAYNES STELLITE COMPANY 

Division of Union Carbide Corporalioi 


ny, 420 Uxinglen Avenue, Nev> 
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Washington Roundup 


Keirn Boosts Nuclear Plane 

U.S. could puta nuclcor-ptAvercd testbed aitcraft into 
the air in four vents if the nccessarv funds were made 
available now, Nlaj. Gen. Donald J. Keirn, chief of the 
Air Korce-AEC micleit aitcnift ptogtani, said last week 
in his strongest slatcnient tlius far in support of the “fly 
early ” development concept for the atomic plane. 

keirn's position, laid out in tcstiinoiiy at hfatings of a 
siilrcoinmittec of the Joint Congressional Committee on 
Atomic Energy, is in direct contrast to the Aelmiiiistra- 
tion's "go-slow” policy of flving a iiucle.ir aircraft onlv 
after its engines can exceed the performance of cheniicilly 
fueled turbojets advocated by Dr. fames Killian who re- 
cently resigned as the President's scientific adviser. Major 
|)oints made bv Ccii. Kcim include: 

• Main objective of the Air Force is to develop a direct 
acic nuclear propulsion svstem similar to the one under 
development by General Electric Co. Keirn's office does 
not want to wait for the availability of ''fnll performance 
cores” :ind believes a flying testbed using the existing 
rcthiccd temperatures cores will expedite development of 
.a useful weapon system. 

♦ Prcliininaty design shidics of indirect cvclc nuclear 

S merplants, under development by Pratt '&• WTiihiev 
ivision of United Aircraft Corn, and now iiiidcr N'avv 
cognizance, have shown that then- is a posvibilitv of 
achieving the necessary thrust-to-vvciglit ratios for high 
altitude, supersonic speed flight on nuclear power alone. 
This engine is not as advanced as the direct cvclc engine, 
and no time schedule could be attached to its devel- 
opment. It is considered promising, however, for the 
construction of a nudear powered airaaft of the B-70 
type. 

• Agreement was reached its 1955 between Keirn and 
.\dm, James S. Russell, then chief of the Bureau of .\ero- 
nautics, that N'avy participation in the nuclear aircraft 
IJtogram would not "generate into competition” to flv 
first. The Navy requirements for an atomic-engined 
seaplane, he said, is best met at present tlirongh the u.ve 
of the indirect cycle engine and a unit type shield which 
is heavier than that requited bv the .Ait Force but pro- 
tects all of the aircraft’s equipment and personnel from 
radiation. 

• Air Force |)rocednrc for establishuvg weapon and equip- 
ment requirements has changed during the last six 
months. Formerly, the nuclear powered strategic svstem 
was justified under General Operatioiia! Requiremeirt No, 
SI. 'Hrc program to meet this requirement was We-apon 
Sy stem \\'S-125,A. Now the planning echelons of the Air 
^■ora■ are in the process of replacing General Operational 
Rcqviirements with cither Specific Operational Require- 
ments or System Development Requirements. 'Die 
specific requirements ate required to meet ■■iicar-ferm” 
needs of the Air Force for wx-apon sy stems, arc consid- 
ered com|)atihle with the state-of-the-art, and a produc- 
tion ptdgram is contemplated. 

Gen. keirn Iwlievcs tlrat the nucli-ar aircraft program 
now falls under the other categorv. Svsteu! Development 
Requirements, which dtSCTibes in ‘’general fenns the char- 
acteristics of a new system required for the attainment 
of a forecast operational capabilitv rexjuitcmenf presentlv 
beyond the technical state-of-the-art." 

Keirn also reiterated his cliargt of last fall that tlie 
|)re-scnt lagging position of tlie U. S. nuclear aircraft pro- 
gram is the responsihilify of top Administration officials 
(AW Nov. 24, p. 27). lie said: "You will note that there 


has been a fluctuation in flight testing philosophy brought 
about by decisions at the Department of Defense level, 
but there has been no change in the technical direction 
of approach of the propulsion svstem." 


Procurement’ Policy Review 

Major rev iew of defense procurement polia- authorized 
in the law extending renegotiation (AW Jiilv 6 p. 28) 
will be carried on separately bv House and Senate .Armed 
Services Subcommittees. 'I'hc Senate group, named last 
we-ck, is he-aded bv Sen. Strom Tliuiinond (D.-S, C.), 
and includes: Sen. Clair Kiigle (D.-Calif.l. Sen. Howard 
Cannon (D.-Nev.), Sen, I.cvcrctt Saltonstall (R.-Mass.) 
and Sen. Prescott Bush (R.-Conn.). 'Ilie House group 
(AW' July 20 p. 28) is headed by Rep. Carl Vinson 
(D.-Gj.) who has led congressional opposition to in- 
centive type contracts cxtensivelv used in airaaft and 
missile procurement. 


GAO vs. Saltonst'all 

General Accounting Office is putting up formidable 
opposition to the proposal of Sen. Leverett Saltonstall 
(R.-Mass.) to cut lead time on advanced weapons by 
tuniiiig over more authority to a .single prime contcactur 
and encouraging inccntivc-tvpc contracts. GAO said in 
a report to Congress: 

• A single weapons prime contractor could attain ’’so 
dominant a |)ositioii with respect to a vital weapon svs- 
tem, and the nriliftiry department lose such control, that 
it bccomc.s almost completely dependent, as a practical 
matter, upon tire contractor. This could seriouslv impiiir 
the military depiirhnent's abilitv to discharge its basic 
military mission.” 

• Encdiiragcmnrt of incentive type contracts would "in- 
crease the incentive to higher profits and make price ne- 
gotiation more difficnit, hut vve see no assurance that it 
would create an incentive to confraaors to he efficient 

GAO called for "effective compcHtion” through de- 
sign. research, and development, as well as production 
shiges, of weapon svstems contracts. Tliis. GAO main- 
tained, would do mote to cut Icvid-timc, as well as co.sts 
and adv-ance the state of the art than the Saltonstaii 


707 to Moscow 

Pan .American’s fir.vt Boeing 707-521 intercontinental 
turbojet last week flew 95 passengers and crew members 
nonstop New York-Moscow in S hr. 45 min. As com- 
ptired with a previous record of 9 hr. 48 min. set 10 davs 
earlier by the Russian Tn-114 turboprop transport (AW' 
July 15, p. 571. TTie U.S. turbojet was nriginallv sched- 
uled to carry Vice President Nixon and his patty phis 
40 members of tlic press to Moscow for the official 
Russian visit but a last miimfc jump in tlie size of both 
the official and press parties forced the use of two aircraft. 
Since Nixon '.s partv was flic smaUcr-58 as compared witli 
an original group of !0-it flew from Baltimore to Mos- 
cow with a refueling stop at Reykjavik, Iceland, in a Mili- 
tary Air Transport Senice VC-157— inilitan' dcsienation 
for the Boeing 707-120. 

— W'asliington staff 
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Space Technology 


Navy Bids to Capture Major Space Role 


Three-service “military space coinmaiid* proposed; 
jilaii may touch off new Defense Department row. 


Bv Ctaig la;\vis 

Washington— Navy is making a Ixilcl hid for a major sliarc in U. S. military 
space programs with a projjosal for a joint inilitan’ command to run sjJacc; 
operations. 

Under the Navy proposal, a Militarv S]wcc Command would he established 
to run space sutem operations, with the individual systems assigned equally 
among the three services for actual operation. This would assure the Nav\ 
and .\rmy an equal share with the ,\ir Force in the militars s|s.ice program. 
The organization would be run on a rotational basis, with cadi scnicc taking 
it.s turn in command. 


Ihe pliiii i.s ciirrcntlv oiilv a pto- 
posiil imdcT studv on the Joint Chiefs 
of Staff level, but it indicates a strong 
\a\-s campaign for a major share in 
sp.icc programs, and it mas he one of 
the opening guns in ,i ness |>iiast of the 
intCTSCfsice power struggle ssliich peri- 
odically flares op in the Department of 

Pressures Mount 

ith Navs and ,\rinv functions in- 
srciisingh confined to the limited ssar- 
fare area, internal ]>resstires arc mount- 
ing for a mcan.s of gi'ing the two sen- 
iccs significant roles in the sp.iec field 
uhieli is inca-.isingh doniinated hs the 
\ir I'orec. Ilic \aw proposal ssonld 
.icconiplish that, and the .\rmy and 
N'.iss base a potent weapon in their 
luo-one \otiiig edge mer liS.M'' in the 
Joint Chiefs of Staff. 

Nmi lias been tiling for .se'ctal 
months to orgiinizc its o«n space effort 
into a single, integrated program, hut 
final aTraiigtinent has not been aii- 


iimineed because of an iniresolved con- 
triisersy met whetlier the program 
slnnild he run hs the Deputy Chief 
of Nasal Operations for .\ir or the 
DCNO for Deselo|mient. 

,\notlicT proposal to the Joint Chiefs 
of Staff coneetning oper.ition of Hie 
Nosy's Polaris fleet Ixillistic missile mi- 
douhtally i.s a factor in the sen ice's 
push for a space role. Tins proposal 
ssrnild place Polaris missile muler coin- 
iliand of the Str.itegic .\ir Conimand, 
taking ass-.is the Nasv’s onls adsanced 
strategic ssc-apon. The fight oser Polaris 
and the cnntrnserss* hound to arise over 
the Nass space command concept 
toiilcl erupt into anotlier battle renii- 
niseent of the basic roles-and-niissions 
struggles insnlsed in the Tlior-Jnpiter 
.ind N’ike-Boinarc eontrosersies. 

Ill broad outline, the proposed Mili- 
t.irs Space Coiinnand ssould base a 
commander and a sice conim.nuler. 
siitli the duties rotated among the 
three seniex->. It ssould base deputies 
(loni the Ihtee sersicc's. phis a depiitv 


Na^y AMP Contrarl to Mai'tin 

\S asliingloii— \j!s\ 's Hnrcaii of \cr<maiitics is asiardiiig llie Martin Co. a S]2“.0n0 
cimtiact tor llic studs of airframe designs for a miclcar.posseied tiiiliopiop anti* 
siibiiiariiie soa|)lane. I''mids ssill come from a|i|)rci\imate1y S’ millirm scheduled 
to he spent hs t!ic Navs on the oiielsMi posseretl \SM' sca|ilaiie during Fiscal lOfiO. 

The major pntlion of these funds nill gn to Pratt & Wliitues Disision of Ihiitcd 
Aircraft Corp. for tlie further dcsclopment of an indirect cscic rcartoi ssstem using 
liquid metal as a heat Itansfci inedimn and ssilh a hc.ivs sliield ioe-ated cimipleteh 
around the re-actor to protect both the aircraft estnipinent and cress* from radialjou, 
Pratt & M hitnes also lias the reS|iousiI)iIitS' of matclniig a tufbnpriqr engine to this 
reactor ssstem. 

Nass pliiloviplis of des'elnpiiig a ssorkjble Ciigiiie before proceeding ssith elab'). 
rate sssteaii and airframe design ssork has tieeii mitlined f«> the Cnngress bs \'ice 
\dm. lolm r. Ilasssard, depots chief of nasal nperations for ricselopiueiit. this 
piocexUia* ssjth the atomie-pouered sca|ilaiu' fnllosss the |rattein set hs \'icc .\dm. 
ft. G. Kiekoser in the desclo[imeiit of nuclear ssibinariiies. Ilasss.iid s*s|iects that 
the nuclear seaplane ssill fis by I<)fi4. 

Martin has teceised a tnhal of SKHI.s million for nuclear u-aplaiu* design studies 
since but the ness contract for SI2T,f)0ll is the most spceifie in terms of the 

aircraft dc-sired and engine to he asailable. 


from the Natiunal ,\ermi;nitics niul 
Space .kdmimstiiition. The coniniaiid 
also would base a scientific adsiser. 

1 he agencs ssiiuli] fit into the 1N-- 
fense Department organization iindet 
direct tomiiiaiid of the Joint Chiefs of 
Staff as are the sariciiis unified eoni- 
mands and S-VC. It ss-mild tliffer from 
tilt* other joint eommands, hinseser. in 
Its rotation of ennimaiid. 'Ibis ssoiiUl, 
Nass contends, bar dominance* of anv 

Staff Organization 

Staff organization of the space coin- 
maiid ssiiiiltl include siieli elements .is 
support, adiiiiiu.stratitm, operations, 
eoiiimumeatiims. logistics and plans, 
progtaiii.s and policy. Major eleincnls 
of the operational nr|iinizatioii ssonid 
include launch, support and tracking, 
readout and communic-ations. Under 
this line setup ssould come the Pacific 
Mi.ssile Range, .\tlantic Missile Range. 
M'hite Sands Missile Range, a tracking 
and suneillaiiev coordination tenter 
and additiiiii.il forces and facilities sskieli 
might t>c assigned to the command. 

Kacli of the missile ranges i.s ciirientls 
under coiniii.iud of one of the three 
sersiees. 'the tacking and siirseill.inee 
coordination center ssould he lointh 
manned and ssould include groii|)s for 
cletcetioii ,ind tiacki'iig, conmmniea- 
tions. operations, computation, admin- 
i.stration and plaiiniiie. 

Presmnabis, the Mifitars Space* Com 
mand ssould take oser the job of <ipc*r.it* 
iiig s|)ace sse*ap(iii ss.stenis ssheii the 
.\dsaiK'ed Research Projects .\gencs and 
other org.iniz.itioiis had finished desel 
opnienf ss*ork on tlieni. I'lic eoniinand'.s 
s|)lieri* ])rohabls ssould include .such 
ss.stenis ,is reeoiinais.sanee* satellites, 
sseatlier satellites, c*oniinmiic*.ition salel 
lites and .mti-missile ssatning and con- 
trol satellites. 

Nass argmneiits liacking the space 
eoniin.iiid propos.il indicate the interest 
of a broad sijcetnim of militarv otgaii- 
izatioiis 111 the s.irious orbital ssslems. 
'I licM' groups. N.iss says, range from 
Strategic \ir Command to carrier strike* 
forces and .\niis strike forces, although 
the* iiitensits of interest s.iries as svidels 
among the ss stems as the fuiietioiis of 
the* oTgaiiiz.ifioiis using them. 

.\iiother .itgimienf is that the joint 
sjxice conimand ssould assure* the* U. S. 
of earls esiploit.ition of sp,ie*e exiilor.itimi 
pros)x*ets. 

Mlimiiiatioii of facllits duplie.ilion is 
a factor eiteil in the Nass argumenls, 
along ssith the* coiitcntuin that a joint 
operation ssould ensure that all ]x*r- 
soniiel are* pro)x*rls iiidoetimated. Kso- 
liirion of orderls ojierational re*i|iiire* 
meiits and tle-ar definition of miht.ns 
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space operations are cited as fiittlier 
iidsanhi|e*s. 

Wills the proposal in .in early stage 
of consideration, it is diflicnit to deter- 
mine* ssliat the sjxice coniniand's rela- 
tionship ssould be with currently operat- 
ing organizations- There is considerable 
militars dissatisfaction ss-itli the jiresent 
cisilian orientation of tlie space pro- 
giHiii N.*kS.\ is running, and a posserful 
joint militarv space command might he 
most'd to acquire sonic projects from 
N.\SA. The ptescne*c of an N’AS.A 
depiits in the* proposed sersion of the 
Militars* Space Command's fable of 
oigaiii/iition would seem to indicate at 
least some coordination hetsveen the 
tsw groups. 

Fs eii ssithin the Defense Department 
there is some question concerning the 
extent of space operation.s the Military 
Space Conimand ss'inild nm. It might 
be confined to satellite operations ot 
it might extend to intercontinental 
ballistic mi.ssiles ssliicli opetatc latgcls 
in s|xice during their ballistic flight. 
MSC also might get involsed in the 
defense of the continenfal U. S.. since 
tins job is increasingly hecoming in- 
solsed ssith space operations. 

Siith enlarged aiitliorits could en- 
croach upon the present operational 
.ueas of such groups as S.*kC and North 
.\merlc-.in Ait Defense Consiiiaiid and 
thus create anotlier mics-and-missimis 
tontrosersv. Or praetie.il considerations 
might dictate that all these global jobs 
he iiieliidcd in a milif.ity space opera- 
tion tliat svoiild coscr all hut local ssar 
operations. 

The Nass* idea of dividing space op- 
erations equalls* among the sersiees un- 
der the umbrella of a joint conmiaiid 
rnm stroiigls* against ,\ir foTce plii- 
losophs*. and some sharp dissents from 
US.\r Clin he expected in Defense De- 
piithiient councils before iinytliiiig of 
the* n.ihirc of a Militars* Space Coni- 
niand becomes a rexilits*. 

.*\ir force thinks .satellite sssteins, ;is 
ssell ;is other ssstems, should be oper- 
ated by the .service ssith a primary iii- 
teiest in them rather than arbitrarils 
[xircelcd out on a sharing Ixisis. Ciir- 
reiitls, these space systems are handled 
hs their primary users, and USAl* 
ssould like to se*e it stay that way. yfain- 
t.iiniiig the statii.s quo. of course, would 
maintain .Air Force domination of space 
cqier.iHons, 

Joint space operation also runs 
.igaiiist the' US.AI*' philoMiphy that set- 
ting an arbitran* border het\s*ccn the 
.itiiiosplieric field of normal .Air Force 
o|X*iations and ii space are-a for joint 
coimiiaiid is nonsense. .Air Force be- 
lieves that space is an area where its 
ossn ojicrations ssill be expaiuiiiig ii.il- 
iiralls with technological progress, not 
a place ssliere* an entirels* new otganizj- 
tioii and new operations sliould be es- 
tahlislicd. 



First Drawing Shows Corvus Configuration 

Test version of Temco Coivus. Navy's iie« sinicrsonic air-to-.siirfacc guided iiiissile, has 
been air launched for the first, liiiic over Pacific Missile Raiigc's se*a test corridor south 
of Naval Missile Center. Pt. Miigii, Calif. Posseted by a rocket engine using |)tcpackagcd 
liquid pnipcllants (AAA' .Apnl H. 1958, p. 23). Corvsis is of a size to be used by carrier- 
based aircraft and is designed us a stand-off weapon to attack heavily defended areas 
including surface ships from outside the range of their defenses. First bunch w*as fioiii 
Navv Douglas .\*4I> Skvhassh, The iiiitrai bunch phase of the Corvus program ss-js 
preceded bv a comprehensive preflight and servicc*jbilitv ins|iection at tlie Temco plant 
wlierc a Navy tcjiii of some 50 specialists reviesved results of extensive ground tests at 
Dallas and at Pt. Mugu. Major subeoiitraetors to Temco on Corvus include Reaction 
Motors Divrsion of I'liiokol w-hicli dcs*eluped tlie prepackaged liquid rocket engine, Texas 
Instruments, Dallas, Tcs., AA'. L. Masson Corp.. New York City*. AA’illiaiuson Co„ 
Atadisoii. Ind., Ilorkes-Ntoorc Assneiates, Tormncc. Calif., Douglas .-Aircraft's I'lilsa 
Division. .'Avion Division of ACF. Parjimis, N. J,. F.mcrsoii Research I.aboratorv. Silver 
Spring, Md., Biilova Rcscaicli laboratory, Ness* Y'lirk. and I'alco F.iigiiiceriiig. Mesa. Ariz.. 


.Altlimigh tlicrc lias been some dis- 
cussion ot battles being fought in the 
isolation of space, IIS.AI*' regards this 
largtls ax a possibilits of the future and 
maintains that inilifiiry* problems and 
operations must still he considered in 
a terrestrial context. The tore of this 
argument is that the areas to he attacked 
and defended are on earth and that, 
ssliile ss'capon systems may travel 
tlmiugli space in their niissioos, their 
ohjeetis es are carlhlKimid. 

Oricottidon toward the target or mis- 
sion purpose rather than the means of 
delivers* is the basis of the US.AF pro- 


|)oxal for S-AC operation of Polatis. 
Nass* naturalls wants to keep Polaris, 
and the* MSC proposal may provide the 
impetuv for some* It.iding before the 
final status of the underwater missile is 
decided. 

Pro|)osing a joint space eominand is 
a reversal nf the traditional Navv st.ind 
ag.iinst the principle of iinificntion, nl- 
tliougli the tspc of unification contem- 
plated ill MSC ssould set'ni to be aimed 
mote* at maintaining separate .service 
identities in a ness field than at blend- 
ing the three services into a single w-ork- 
ing organization. 


Engine Malfunction Grounds 540 


AA'ashiogton-.'Allegheny .Airline.s last 
week was forced tempor.irily to ssith- 
slraw its Canadair 540 tiirbopro)s trans- 
port from sclicdiiled service because of 
bearing malfunctions in the Napier 
Fl.ind eii|incs. 

The airline is leasing the airplane 
from Canadair for a threc-nionth period 
to determine whether a fleet of the 
furhoprops w ill be suited to .Allcghcus ’s 
operation. Engine maintenance and 
osctiuiul during the term of the lease 
is being handled bv Napier crevs.s. 

Cause of tlie four bearing hrrakdosvm 
svhicli have interrupted an olliersvisc 
good scnicc hud not been imnicdiatcls* 
deteriiiine-d as of late last ss*ee*k. The* 
inalfinictions failed to follow* a set pat- 
tern that might gise Napier engineers 
some clue ns to the source of the prob- 


I.atest hearing hrciktlossn, liosve-seT, 
w.is tnieed to a dent in the race in the* 
reduction gear are-j which led Napier of- 
ficials to heliese that the engines were 
being damaged by truck or road shock 
during shipments from Ness* A'ork to 
Wavliingtoii, Future engine deliveries 
from Fnghind will lx* handk*d entirely 
bv air tlirongh to Wa.sliiiigton, Mean- 
while. a full anals.sis of the bearing 
problem w ill be made hefote the planes 
lire ]jiif back into scr\*icc, 

.Allegheny began service with tlie 
Canadair 540 Jiilv 1 with one round 
triji daily between AA'asliington and .At- 
lantic Cits* and tlircc round tri|is ikiily 
between .Atlantic Cits* and Pittshiirgh. 
Utiiiz,itiuii of the aircraft averaged eight 
and oiie-lialf hours witli all progressive 
maintciianec and oscrhaiil aetomplislied 
hetsve*eii 10 p. in. and 6 a. ni. 
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Test Program 

V't'g.i »tagc hfciuisc Ilf liydrogcirs greater 
specific impulse. 

Ilie XI, l< 115’i tlirust ran be iii- 
ca-.iMxl besinid 20,000 lb. using esseii- 
lially the siime liarcbiare, Pratt &• Wliil- 
iie\ says. The engine ran be shut dmsii 
and restarted m spaev. Since the engine 
is to be used outside the atmosphere, 
its no//.le— made of stainless .steel tubing 
and using rcgencratisc cooling— has ,i 
scry large expansion ratio, sehicli ap- 
pears to be alsout -40- 

Isxtremels loss' tem|3cratnre of liqniti 
hydrogen I— -f2sl'') requires that mea.s- 
tireinciits of lengths of the actuator tods 
used for gimixiling the XI.R Hi en- 
gine be made sshen the engine is ver\- 
cold. Use of the hydrogen for tcgeii- 
eratise cooling of the mi/He means that 
the nozzle actualh shrinks during firing, 

.Mthoiigh the engine is a complete 
fliglit design and not an a.sseiiibh of ex- 
isting parts, its general design and ap- 
pc-.inincc are IxJicsed to be quite .similar 
to engines using comentioind propel- 
lants. 

Simulated space condilimis for engine 
testing are created 1>> firing into a con- 
sergent-divergent snpetsonic diffuser 
sehicii is first evacuated to 0.16 in. of 
nierciitx absolute b\ means of a tsso- 
stage steam ejector. Steam is stored as 
superheated water at 250 psig. and 
-took'. Steam flow rate is 2.900 lb. min. 
at 100 psi. Kje-ctor system is fired in 
bursts on the order of 10 sec. Sequence 
includes firing of the steam ejector; ac- 
tuation of the engine's electrical igni- 
tion system, which cycles the main stage 
valves and fires the engine; cutoff of the 
steam ejector as soon as the chamber 


SiMice Technolofiy 


DUAL LIQUID livdrogcn rucket engine test stand at Piatt & ^^'Uitncy West Palm Beach, I'ta. facilih. Mill) stc.iiii ejector ssstciii ii 


Centaur Space Engine Components Fired in 


by National .\eroiuuities and Spate .VI- 
ministrafion for .satellite, .space probe, 
lumit teeoiiiiaiss.uiee and man-iii-spaee 
missions and bs nefeiise OeparlmtnI's 
.\ds-aiieed lU'.scarcIi I’tojocts .\|eiics 
and N.^S.\ for the Saturn s|)aa- \ehielc. 

'I he importance of liquid hydrogen 
as a sp<iee fuel m the ver\ near future 
is clearK elemtiiistrated here by the ex- 
istence of the research Center, with its 
15 cimip.im -flu, meed hsdrogeii engine 
and conipoiienl test sl.mds, and the 
multi-ton raiweit; US.V''-.\ir I’lotiuets, 
Inc., liquid Indrogen production pl.int 
next door. 

Pile four hoii/.ontal engine lest 
stanrls built hi Pratt &• Whitnei uie 
stressed for thrusts of up to st'O.UOU Ih. 
,\ l.irgei lertical stand non under eoii- 
stmction iiill uetcimmodate a eoniplete 
space i elude. It is Iscing joiiitli financed 
hi the conip.1111 and the gmenimtiit. 
Much higher thrust .rdianeed models 
of the XI. II 115 alreadi h.ne btem rle- 
sigiK'd in det.ii!. 

Pivo gimhalcd XI.R 1 1 5s will he used 
side hv side in the Centaur leliide. 
This not oiili permits toll cimitol hut 
alloivs the stage to be shorter, ii.irrower 
and lighter th.iii if a single thrust cliain- 
ber ii'crc used. 

Centaur Stage 

Centaur stage nill be 10 ft. iii diam- 
eter to fit the modified Coniair .\tlas 
that will sttie as a first stage. .Mlhimgli 
the Centaur stage will weigh about llie 
viine as Hie \'ega liquid oxigenkero- 
sene n|)|)er st.ige planned for another 
.\tlas-boosted leliicle. it has adiautage 
of iihoiit 40T oier the coineiitional 


By Mvert Clark 

West Palin Bcaeli, Fla.— 1 liriist 
eliambers for the first U. S. liquid hidro- 
gen rocket engine haie been firing liere 
since rarly spring in Hie r.ipid deielop- 
iiieiit of a iieii fipe poiitrplanf that al- 
readi is earmarked for a larieti of spe- 
cific militari and ciiiliaii s|wce missirins- 
ll IS not knoiiii iihellier the com- 
plete 1 5.00Q-lb.-tlmist engine, desig- 
nated XI.R 115-P-l, has been tested in 
tlie full swie lersioii, but all compo- 


nents li.iie been tested either in full or 
small-.scale firings. 

Pile XLR 115-P-l. including pumps, 
control lalies. nozzles, injector pl.iles. 
etc., is liemg tieieloped hy Pr.ill d.' 
W'liitnei .Vreraft’s I'limda lUseardi 
and Deielopiiieiit Center as the first of 
a famili of poi\er|)laiits lh.it eieiitiuilK 

wiD haie tlmists of 500.000 lb. or more, 
■Piiu XI.R 1 1 5 engines iiill pimer the 
Ccmvair Centaur upper stage, ivliidi 
Mill he used hi the -\ir I'orce in ,i coin 
mimirations satellite laimdiing leliide-; 


VACUUM CHAMBER anis’ under cuiKtiiictinn at second dual test stand nill (lemiit filing 
Ilf complete XI.R 115 engine in simulated space conditions. Ste-aiii ejector sisteiii now 
used to ciacuatc diffuser behind iioa/!e will ciaeuatc cliaiiiber. 
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Ihiin 2,000 ft- in v<iciuun-jackcted pipe- 
lines from tile Air Products phint. 

Diffii.scr lias u long, double-wBlIcd, 
vv-.itcr-coolcd tiiro-.it of stainless stcci 
timmgh wliicli tlic exhaust gases flow 
at ii velocity of about Mach -f.s and less 
thiiii one pound of pressure. One stcain 
ejeetor services the two test stands in 
tlie north test area and a second will 
sene the hvo south area stands, which 
n ill he in operation within a feu- weeks. 

Next step will be to place the coin- 
picte engine in a chamber so that the 
engine as u-cll as the exhaust stream 
arc enclosed in a siiimhited spice cn- 
1-iroiiment. lliis chamber is being con- 
structed now at the south stands. 

Hespitc the widely lield view that 
liquid hydrogen is a difficult, dangerous 
fuel to handle, Pratt & Whitnev profect 
personnel express extreme confidence in 
the relative ease with which it can be 
stored, transferred and used. 

This confidence is based on having 


used several million gallons of hvdrogeii 
in dev-clopnicnt work since 1956. com- 
pared to what the conipinv- hchev-es is 
small numbers of thousands of gallons 
for its competitors. Clhis experience 
with liydrogcn was described hist week 
at an ARS meeting; see helou .) 

“W'e also feel mat we’re well along 
in actiail liardvvarc development for 
flight arKcles. compared to the labor, i- 
tory phase for other Coiiipinies." XLR 
115 project engineer Dick Mulrcadv 
said. Mulrcadv and mam other project 
engineers came to Morida to sbiff the 
new- research center last year after ex- 
perience in hvdrogeii researcli and de- 
velopment work with Pratt & Wliitiicv 
Aircraft Division and the parent com- 
pane. United .Aircraft Cotp. 

United's Researcli Deparhiicnt began 
work with livdrogen as an airaaft fiicl 
early in 1955 under a Wright Air De- 
velopment Center contract to iiivesti- 
gatc combustion characteristics and per- 
formance with various oxidi'/.ers. Tliesc 


studies also demonstmted feasibility of 
handling and using liydrogcn in aircraft 
on a small scale. 

W'otk was accelerated grcatlv early 
in 1956 nhen the Pratt & W-'hitnev 
Div ision u-as awarded .an Air l•’u^cc con- 
tract to develop a liquid hydrogen en- 
gine. W'ork tiierc and with other con- 
tractors advanced tcciinologv to the 
point that in the fall of 195.S. .-\RPA 
ordered US.Al-' to contract for tiie XLR 
115- La.st fulv 1, direction of the proj- 
ect moved to' NASA, witli USAh' still 
h.indling contract adniinisttatioii. 

Bv the time engine development was 
ordered, the com|)any already had de- 
veloped a liquid hydrogen pump capable 
of continuous operation at 1,100 psi. of 
output pressure. 

•After considemblc small-scale test 
work with fluorine as an oxidizer. Pratt 
& Whitnev has rejected it in favor of 
liquid oxygi-ii for the XLR i 1 5 hecaiisc 
tiiey fe-el its corrosiveness, toxicity, etc., 
outweigh its slight propulsive adv antage. 


Space Technology 

Liquid Hydrogen Nears Operational Status 


By Michael Yaffee 

Columbus. Ohio— Liquid livdrogen is 
now ready to take its place as an oper- 
ational propellant, scientists and engi- 
neers learned at the American Rocket 
Socictv's propellant tlicrmodvnaniics 
and handling eonft-rence at Ohio State 
Uihvcrsih-- 

Tlic confctcnce was told what liap- 
ns when large qiumtities of liquid 
drogen arc spilled and ignited, and 
learned tliat liquid livdrogen is neither 

hard to handle; t^at, in fact, it can be 
made, shipped, stored and vised in large- 
scale engine development programs gen- 
erally vvitli less trouble than most 
cryogenic fluids or ev en gasoline. 

Other information tliat came to light 
hotli inside and outside the- meeting 
rooms included the following items; 

• nvdrogcn's high energv- teammate, 
liouid fluorine, is still a comisaratively 
hazardous chemical but is non- con- 
sidered safe to handle at isolated launch- 
ing sites in quantities large enough to 
meet the oxidizer requirements of pres- 
ent IRBM-sizc rockets. 

• Rocketdvnc reportedly lias selected 
an isolated section of Kdwards .AI-'R as 
tlic site for static firing its large scale 
fluorine rocket engines. National Aero- 
nautics and Space .Adiiiinistraticm may 
go to tlic same arc-.i for the same pur- 
pose hut liasn't definitely decided yet. 

• Oh’ii Matliieson has developed still 
another high energy boron fuel, lIKF-5. 
Its future, like lliat of lIKl-'-5 (tlie oper- 
ational boron fuel whicli vvniild lie 


used ill the afterburner of General Elec- 
tric's f95) and lIKI-'-l. also still in the 
development stage, a|)parontly rests on 
the recommendations that D. Little 
will make in its government-contracted 
evaluation of tlic whole boron fuel 
effort LAW July 15, p. 25), 

• Acoiistica Associates, Inc. has a 
NASA contract for work on thnist con- 
trol in a solid propellant rocket- 'ITie 
idea is to use sonic cnctgv- to control 
hiirning rale of solid propellant grains. 

• Strong resiiigcnce of interest in hot 
w-atcr and steam rockets; cnrrentlv 
under way. stems from the extremely 
low cost of sucli devices. .Among the 
principal a]ipliciitions now being sug- 
gested for water-powered rocket engines 
are R.ATO iinifv, retrornckefs on rc- 
ciitrv v-ehiclc.s (wlitte acrodv-nainic heat- 
ing could be used to advantage in con- 
verting water to superheated steam, 
with tlie veliicle being cooled in the 
proa-ss). and in low cost, low cnergv- 
requirenient. research rockets. 

• Recent BiiAer SIOO.OOO contract to 
Stauffer Chemical Co. for work on a 
liigli energy momipropeHant-thc tliird 
contract since 195"— is aimed at the 
development of a storable liquid mono- 
pr<ipe1lant witli a specific impulse bet- 
ter than that of present day liquid 
bipropcilants. This means above 260 
sec. and Stauffer sees a possibility of 
rencliing 500 see. 'Hie moiiopro|jellaiit 
is expected to incot|jiirate liiiroii, liv drc- 
gcn. fluorine and, possiblv, nitrogen in 
a single compound. Nitrogen would 

of the other elements. 


• ARPA contracts awarded since last 
fall for the development of high energy 
solid propellants arc aimed at obtaining 
materials with specific impulses of 280 
see. according to Rear .Adm. John E. 
Clark, ,\RP.\ deputv director. 

• Under assignment from tlic Secretary 
of IX'fciise, .ARP.A has initiated a broad 
program on basic research in new high 
temperature (in tlie ncigliborliood of 
fi.nOOF) materials. Prc.senl solutions to 
tlic aerodynamic heating of rc-entry 
icliicles still leave much to be desired. 
Materials program will be confined to 
universities in the hope of incrc-asiiig 
the current immhet of graduate stu- 
dents. 

• .ARP.A lias mote than 50 separate 
projects now going In its ballistic niis- 
iilc defense program, some of them 
looking as f.ir ahciitl as 1980. .Adni. 
Clark also |3oiiitcd out tliat the nuclear- 
povveted Saviinnali, like most commet- 
cial ships built witli government funds, 
will liavc its decks reinforced in certain 
areas for the installation of missiles in 
time of war. 

One of the biggest roadblocks to ad- 
vancing tlie n.siige of liquid hydrogen 
liad liccn the fear of fire and explosions. 
LIS.AI’ had licen treating liquid hvdro- 
gen a.s ail explosive. lairgc quantities 
of the liquid-more than 50.000 !b.- 
had to be sc)xiratcd by at least 800 ft. 
.Among other things, this made on-site 
-vtotage of die material awkvv-ard, a.s- 
smiiiiig that the missile men could find 
a large enough .site to begin witli. 

.Asked bv the .Air l-’orce to undertake 
an ajiprai.sal of the fuel's dangers. .Ar- 
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thii; 1). Little. Jut., eoiiee-iitrjte-d on 
laree-se.de spillage of the tvpc that 
might occur if, say, a 50,000'lb. stor- 
age tank at the launching site C(iHa[»cd, 
letting tlie liquid iiydrogen loose to 
form a trcineiidmislv large explosive 
mixtuie with the- surrounding air. .M- 
tliongh pipe-hue leaks, the- freezing of 
air. aiul die impact of liot fragments 
were other dangers associiled with the- 
me of liquid liv drogen, large spills were 
considered the most critical. 

Ill experiments carried out in an iso- 
lated section of Cajie- Cod, Mass,, rc- 
st-arcliers found tliat spilled liquid liv- 
tlrogcn rapidly \ aporizes and mixes with 
the sutrmindhig air and that this mix- 
ture will hurii readily- and rapidly but 
will not explode when ignited by- a 
spark, such as from .static electricity, 
I'luthcr, they found that the flame 
from the liquid livdrogen fire sets up 
strong convective currents, the fire and 
flame going almost .straight up. and is 
not greatly affected by external winds. 
Other significant findings were that 
liquid liydrogtai evaporates miicli niorc 

S uickly from a bed of crushed stone 
lan from sand and tliat it takes a 
shock vv-avt- source, such as a blasting 
cap. to cause tlie liquid hydrogen-air 
inixtnrc to actuallv- detonate, rather 

As a result of these experiments, in- 
vestigators decided that most of the 
fears concerning the dangers iiilicrent 
in the latec-scale use of liquid livdrogen 
along witn the resultant safety prce.ui- 
tion were exaggerated. More specifi- 
cally, they con^iidcd that 60 ft. is a 
safe separation distance for large 
(50,000 lb.) quantities of liquid livdto- 
|cii: tliat thcrnuil r.idiaticiii rather than 
detoiuition is tlic main hazard when 
dc-aling with large spills of liquid hvdro- 
gen; and th;it test st-ands or launch pads 
sliould be constructed to allow- for the 
vertical liurniiig cliaiacteristic of liquid 
liydrogcn fires and for fast evaporation 
of spilled liquid liydrogcn from the |iad 

.Anotlicr drawback of liquid liydrogcn 
that lias now proven Jess fiirmidabJc 
than antici|jatcd is price. 'I’lirough what 
one .Air Force S|)okc,snian credits as 
some pretty ingenious work, .Air Prod- 
ucts. Inc., is able to produce liquid hy- 
drogen from crude oil or natural gas 
for soiiicw-hal less than S5/lb. AA’hile 
this is not clicap when conipatcd w-itli 
the kerosene type fuels now going into 
most large U. S. missiles, liquid livdto- 
gcni is not intended for roudne missile 

Cnrrentlv liquid hidrogen is being 
carted across country in 6.000-gal. truck 
trailers with only small ciapor.ition 
losses, tliiis deflating another anticipated 
drawliack-tlie difficulfv of insulating 
tills extremely low- boiling point liquid. 
Larger trailers are ex-pected to be in use 
-shortlv. But when large-scale applica- 


tions iiiaterialize. Uquid hydrogen nio't 
likeli- will be generated on site to save 
the extra SI lb. it costs to truck tlie 
niateri.il across the United State-s. 

Pratt & AA'hitne-y has niidoubtedly 
had mote experience in lunidliiig liquid 
liydrogcn in connectimi with engine 
deve-lo|jment than anv other conipanv 
in the country. 

•At the mt-etiiig, Don Robin, chief 
of experimental test operations engineer- 
ing at P& AV’.s AA'e-st Palm Bead) facility-, 
toTtl of .some of tlie more significant 
tilings I’&’AA’ has learned and done in its 
development of hydrogen-fueled en- 
gines. Highlights of hi.s report iiicliidcd 
file following: 

• Pratt & AA'Iiihiev- lias coiisftuctcd and 
is now operating 16 liiglily spccabzcd 
test stands equipped with ayogenic 
plumbing, high prcMiire g;is |)urgc sv.s- 
tems and completely- new- types of test 
instrumentation. Finding as did .Arthur 
I"). Little that an open !ic|iiid hy drogen 
fire creates .-i strong upward draft, P&rAA' 
designed its stands so a.s to have no 
important tx|uipinent ove-rlicad. 

• Tests cnrrentlv being run at tlie 
l-’lorida facility commonly imolie tlic 
piiiiiping of 5(3.000 g-al. of liquid hydro- 
gen ill a single test. PeA-W has dewel- 

7(^ gal. ol liquid hy drogen per minute 
against head rises of oier 55.000 ft. 

• Due to its low density, livdrogen can 
be transferred throngli pipelines at i-crv 
high velocities and w-itli low- friction 
losses. In the half-mile transfer line 
between tlic .Air Products and P&AA 
plants, liydrogcn moies along at the 
rate of -fOO gpm. 

• Purging of pijiclincs is a prerequisite 
to the routine use of liquid hydrogen in 
engine and component testing. I’iping 
must be clean of dirt and foreign mate- 
rial but not to the same liigti degree 
that is reqiiire-d of oxigcn or fluorine 
piping whereon a fingcrpmit in.iv con- 
stitute an incendiary- hazard. 

• On the P&AA' test stands, tlie rocket 
engines got low-pressure liquid hydro- 
gen directly from 5.000 gal. Dewars, 
rlmist chambers, says Robin, must be 
supplied with liidrogen at a pressure 
equal to the engine pump discharge 
pressure. 

• All test stands arc furnished with 
gaseous nitrogen and hydrogen fov 
purging and pressurizing; liquid nitro- 
gen for told sliotkiiig and pressure test- 
ing; and liquid oxigcn for combustion. 
Liquid oxygen is supplied to the engine 
from a trailer located on the 0|)|josite 
side of a barrier from tlie fuel source 

• Liquid hydrogen tanks and lines are 
connected to .i test st;ind icnt svsteiu 
wliicli carries excess h\dro|cn to a 
simple vertical hum stack witli a pro- 
pane igniter on top located in a remote 
;irea. I'onnerly , it was considered neces- 


sarv to first v.iporize tlie liquid fuel and 
then bum it as a gas. 'lliis led Pi-\A 
to the constnictimi of an elaborate 
liurniiig system whicli is no longu 

• Primary te<|uiremciil in all hydrogen 
test stands, reports Robin, is adequate 
ventilation. Because hydrogen gas 
ri.sos quickly and Ix-conu-s tr,i|jped 
under gable type roofs. Pr.itt & AVhit- 
iiev stands liave slice! roofs and littlc 
or no side wall. 

• In tests involving lieith hydrogen and 
oxidizer, tlie test stand is operated from 
a control room 900 ft. away. 

• Control rexims are maintained at 
slightly positive pic-ssnre to pteieni 
le-.ikins gas from entering. Intake of tlic- 
control room ventilating system is kept 
low and at least 100 ft. from the test 
staiul, gciierallv upwind. 

• Liquid hydrogen leaks are easily de- 
tected owing to the fonnation of ice 
crvstals and water vapor around them. 
PS.-AA' continues tests in the presence of 
small leaks even after they have taiighl 
fire as long ns the flame is in ojjen air 
and not endangering otliet parts of tlie 
svstem. 

It doe-s not react witli materials cniii- 
inonlv found atound test stands includ- 
ing siicli tilings as air, oil and oxygen, it 
does not deteriorate or decompose in 
loiig-timc storage. It is non-toxic, non- 
irritating and non-corrosive. 'I'he two 
principal precautions in liandliiig liquid 
livdro|tn-aiid they ate important ones 
—arc guarding against all jicssible 
ignition sources and agiiinst eiitrj|i- 
incut of tlie fuel. 

In agard to livdrogcn's liigh energy 
propellant partner, liquid fluorine, 
the most significant report, (icrhaps. 
was tliat on the recent .Air l-’orce cx|jeri- 
ments with fluorine spills carried out 
bv .Allied Cliemical and the Chemical 
&' Mcbalhirgical Sections of Kdw-ards 
,AI'B Rocket Engine I'est Liiboratorv-. 

In an isolated section of Edwards 
Al-B called Hay-stack Butte, large 
quantities of fluorine were purposelv 
spilled on a test pad. Ignition was in- 
stantaneous. h'rom these cxperiinents, 
the Kdwards group learned that soda 
asli and w-.itcr fog were very effective 
in cutting down contamination from 
fluorine fires, in tlic ease of an unin- 
hibited fire, a 1,600-lh. liquid fluorine 
spill spread dangerous fluorine ions as 
fat awav as six miles. Use of sodium 
carbonate (sothi asli) reduced tliis raiigc- 
rbiiglilv to 1 mi. w-liiU- a w-.itet fog took 
it dnw n to a|)proxiinately- 1 50 ft., re- 
]iorted N. J. Vaiidctlivde and Lt. R. P. 
Rickey of Edwards .Al’B. Ilie amount 
of waitt used however, is important. If 
an excess is used, it will wa.vli tlie liaz- 
ardous Iiydrogen fluoride that is formed 
liack to tlic ground. Tlicv also found 
that a small w-cather station is essentia) 
to a fluorine test site, primarily to pin- 
point wind diaetion. 
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Blue Streak Keys British Space Effort 


By Cecil Bro'vnlow 

London— More power Ilian it actu- 
ally needs to fulfill its strategic mission 
is being designed into the de Hasilland 
3,000-mi.-ranae Blue Streak ballistic 
missile in order to proside Great Brit- 
ain with an ada|iiatc booster icliiclc for 
its entry into the space race. 

Desire for as much power as possible 
for SjJace applications was one of the 
major factors behind the British Min- 
istry of Defense decision to relv upon 
the more powerful liepiid propellants 
available, rather than the casicr-to- 
haiidle solid fuels which svould fit more 
leadily into its plan to place the single- 
stage Blue Streak on hardened bases. 
Powcrplant development is being car- 
ried out under the direction of Rolls- 
Rovee, Ltd. 

’Ihc United Kingdom, a top Defense 
Ministry spokesman said recently, will 
be forced to go into space '‘whether 
wc want to or not" if it is to retain its 
status as a military power. 

To get there, Britain wants its own 
booster vehicle as a positive demonstra- 
tion of its advanced technology for 
public consumption both at home and 
abroad. And, over-all, the Ministry of 
Defense will date the United King- 
dom’s appearance as a missile power 
from the time of the appear.incc of the 
first operational Blue Strc.ik in the early 
1960s, despite the location of 60 U. Si- 
developed 7hot intermediate range 


ballistic missiles in Lngland under joint 
USAI-'-Roval Air boice control (AW 
July 15. p, 29). 

Under the concepts laid out in the 
Ministry's 1957 White Paper, Britain's 
V-bomber force will be gradiiallv 
phased out with the appearance of 
strategic missiles, 'I his plan, Ministrv 
s|)()kcsmci] say. "remains cssentiallv the 
same.” It docs not ap|)ly to the ’ilior, 
however, since the British do not con- 
sider it their own. and no cuts arc 
planned in the bomber force before 
the appearance of the Blue Streak. 

"We regard the "nior," Defense 
Ministrv spokesmen sav. "as an addi- 
tion to our (North .\tlantic Treaty Or- 
ganization) effort. It's an .American 
rocket with an Ajnerie.m warhead. It's 
a contribution to the over-all nuclear 
backing to NATO. 

"'nre Blue Streak, on the other hand, 
is outs . , , Wc can move it all over the 
world, and we regard it as an addition 
to our (Britislj) deterrent.” 

Blue Streak Bases 

Most probable locations for Blue 
Streak sites outside the British Isles 
are in Malta and Cyprus in the Nfedi- 
terrancaii, from Malta, the Blue 
Streak could teach beyond Moscow and 
Leningrad and effectively sweep the 
Dnieper River missile complex. I'rom 
Cvpnrs, it could iiniract on points well 
inside Asian Russia and at sites bewond 
the Ural mountains. Bombers equipped 


with a nuclear cap.ibilitv alteadv arc 
stationed in Cyprus in su|)port of 
Britain’s Baghdad Pact commitments 
and may he succeeded bv the Blue 
Strt-ak as the AA hife Paper concepts be- 
gin to take force. 

Just how far the British w ill go, how- 
ever. in replacing manned aircraft with 
mi.ssiics is still a matter of debate and 
wide interpretation within Defense 
Ministry and Roval .Air force circles. 

Defense Ministrv spokesman instru- 
iiieiital in the drafting of the AA'hitc 
Paper, who still contends that “1 don’t 
see anything that will justify a basic 
change'' in the plan, concMcs that 
manned bombers will be needed "for 
a long time to come." 

Air Marshal Edmund C. Huddleston, 
the ILAE's V ice chief of air staff, is more 
emphatic. “I submit to vou,” he savs, 
"that we have a long way to go yet be- 
fore the manned vehicle is phased out.” 

Within the air staff, Alarshal Hud- 
dleston adds, "there are no doubts at 
all as to a continuing place fur manned 
vehicles. One teaches the point where 
vou have to introduce the human ele- 
ment to overcome mechanical defense 
devices, Man also is more reliable than 
unmanned vehicles." 

In the air defense field, Huddleston 
also believes that there will be a con- 
tinuing need and place for the manned 
aircraft despite the AA’liite Pajjer’s em- 
phasis on replacing them vvitli missile 
svsteins.“AVe are," he savs, "quite con- 
vinced here that it will be essential to 
keep manned aircraft to go up and 
interrogate any possible target that ap- 
pears on the radar screen, A missile 
can't do this.” 

Tlie Tlior, and the Blue Streak to 
follow, fall under the auspices of the 
RAP Bomber Command. Britain’s pri- 
mary deterrent force and the only one 
now possessing a nuclear weapon de- 
livery capability. 

Present backbone of the Bomber 
Coniiiiand is its V-bomber force of 
A'ickers Valiants, .Avro Vulcms and the 
newer Handlev Page Victors which 
have been coming into the operational 
force for the p.ist war. 

.Althiiugli the command has begun 
to experiment with air-to-air refueling 
techniques, using converted Valiants in 
order to increase its effective range, pri- 
marv reliance is placed upon fa.vt strike's 
against targets in the Soviet Union and 
satellite complex and a return to base 
without rcfiteling. Lhis gives the fora' 
an effective combat radius of apptoxi- 
mutelv 2.000 mi. 

Unlike the U.S. Strategic .Air Com- 
mand. the coininantl operates its fora 
of V-bombers and Thor IRBMs on the 
assumption that it will receive an ad- 


Weslland, Saunders-Roe Merger 

London— Largest hdicoptcr niaiuifaclnriiig concern outside tire United States 
wili result from acquisition by Britain's AA’cstland Aircraft, Ltd., of Sauiidcrs-Roc, 
Ltd. 

Wcstbiid is paying some Sd.S millron-S280.000 in casli and the rest in a new 
issric of Westland stock— to acqnirc the whole of Sannders-Roc issued capital. 

Tire niovc-one of the biggcst-amalganintirms iu the United Kingdom aircraft 
indusiTV for some Irmc-will bring the helicopter acHvities of the two firms imdcr 
one integrated m.vnagemcnt. It is in accord with the U. K. government's general 
policy for ratioiiaiization and sttcngtlicniiig of the aircraft industry, as AA'estland 
Board Cliainnan liric Menslmtli noted in a letter to his stockholders. 

Saundcrs-Roc's most publicized recent drrvelopnient is the Hovercraft. It is also 
prime contractor for the Black Knight missile, lire company currently has two 
trglit helicopters in prodnetiorr-the Skeeter and Ihc P.531. 

AAcsIland. which has conccntijlcd more on helicopters tl.an has Saunders-Roe, 
now lias four main tvpes in prodiiction or rmder dcvclnpinent-W'liirlvvind, AVidgeon, 
Wessex, and the giant AA'cstminstcr. 

Uc Havilland, which owns about a Ibird of Saimders-Roe c-apital, is selling out 
to AA'cstlanrl. It is acquiring in return two non-aviation facilities of Saimder.v-Roe- 
Saimdcrs-Roe (Anglesey), in marine and general engineering, and Saro Laminated 
AA'ood i'lodnets. in plastics. 

Samidets-Roe has been in lean times recently. It was Ijadiv hit in late 1957 
wlien govcrnmcnl stip[x)tt was withdiavvn from the SR. 177. a siiiiersnnic interceptor. 
Prodnetion cutbacks at its plant at Cowes, on the Isle of AA'ight have ermhibuted 
to a scriotts rmcmplovmeiit problem tlicie. 

AA’estland indicates lliat some production work will be transferred from its 
plant at Yeovil to tire Cowes faeilit;. 
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vaiice notice of at least several hours, 
anti probablv up tea 2-f hr., from either 

E olitical or military intelligence sources 
eforc an actual attack by missiles or 
mauiiecl aircraft. 

Operating within this ftaincvvork, 
British planners have tiiscattjetd pro- 
posals that the Bomber Command 
adopt an alert system similar to that 
practiced bv the U.S. 16th Air Eorcc 
ill S]iain and the Seventh .Air Divisiou 
in England where crews ate kept on 
constant alert while on dutv— confiuctl 
to their bases, driving specially painted 
station wagons and striving to get their 
aircraft into the air vvithin 15 min. 
after reaipt of an initial warning. 

Instead, the majoritv of the Bomber 
Comniaiurs test exercises ate conducted 
on the thesis that a 2-1-hr. alert of Si> 
viet intentions alteadv has been re- 
aiv cd- 

I'Tom this point, the alert proceeds 
tlinmgli two sbigei— Alfa, in which the 
crews get the order to report to their 
planes and ptepiire to efisperse from 
their home mscs which arc known So- 
viet targets; and Bravn. in which groups 
of four aircraft each take off for dis- 
persal fields in the United Kingdom 
and ahto.id- 

In other tests, operating on the .is- 
sumption that the warning time is too 
short to permit dispersal but still suffi- 
cient to permit crews to be alerted and 
collected together, the bombers have 
been put into the air in as little time 
as tlirex' minutes after the scwinble 
order, and some top R.AE officials be- 
lieve the entire V-bomber fora’ could 
he iaimchcd within 10 min, under dis- 
persa) conditions. 

'Miey add that, even without the 
advaiire notice they anticipate, they 
could scramble the majority of their 
aircraft within •40 min.— the w-aniing 
time they rely upon the radar network 
Icicvited within England itself to provide 
against a manned bomber attack from 
the Soviet Union or its satellites. 

The Bomber Command's alert cem- 
apt would be rapidly changed, how- 
ever. if and when the Soviets begin to 
establish Isallistic missile bases vvithin 
their East European satellites or efftc- 
tivciy extend the range of their opera- 
tional intermediate range missile svs- 

Briti.vh intelligence credits Rn.vsia's 
present stock of IRBMs with an effec- 
tive range of 650 mi., not enough to 
icach the United Kingdom from their 
bases witliin the Soviet Union, and be- 
lieves that Russia’s stock of ICBAfs 
will be directed exclusively against the 
U.S. in the event of nuclear war. 
Warning time Britain would have from 
the instant a ballistic missile is fired 
from a base located in a satellite coun- 
try is estimated at between seven and 
1 5 minutes. 


British May Order 
Military Rotodynes 

London— Probable militarv orders for 
the h'airev Rotodyne and the British 
push for lower ait fates were the main 
points nude in a House of Commons 
debate on air policy. 

Labor Partv efforts to get government 
admission that policy toward the "lame 
duck" aircraft industry needs overhaul- 
ing got nowhere. Covernment spokes- 
men denied the need exists for a com- 
mittee of inquiry, and passed over a 
suggestion for a Ministry of .Acronau- 

Miiiister of Supply Aubrev Jones 
said that a militan- order for the Roto- 
dyne will be placed, provided there is 
satisfactorv agreement on specifications, 
cost and delivery dates. 

Jones said he hoped a firm order for 
six Rotodynes would be plaad in the 
"very near future” by British European 
Airw ays, following up a letter of intent 
issued last Januatv. 

Jones used the Rotodyne as an exam- 
ple of government efforts to tic in mili- 
tary vvitli civilian demands in order to 
increase the market for new British air- 
craft. .An inadequate market-not al- 
leged government "niggardliness” with 
financial aid— is the industry's central 
problem, he said. 

The supply minister also said the gov- 
ernment now is considering how to 
place detailed design work for a super- 
sonic long range airliner with a mini- 
mum c-apabilitv of Mach 2, 

Jones spoke of inroads of American 
equipment into the European militarv 


market- partly the result of tie-in with 
U.S. aid, and urged British companies 
to combat it by linking with European 
aircraft finns. 

In discussion of British airlines, Min- 
ister of I’ran.spott Harold Watkinson 
stressed intention of British airlines and 
the British government to push for air 
fare reductions at the September meet- 
ing of International .Air '1 raiisport Assn. 
He implied that the British might 
withdraw from l.A'I'.A if the push is un- 
successful. 


Satellite Awards 

week aiin^nced the award oi three 
contracts for design and dcvelopincnt 
of major elemciKs of a delavcd-rclav 
communications satellite designated Proj- 
ect Courier (AAA' June 29. p. 18; April 
27, p. 28), They ate; 

• Philco Corp.. I'hiladelphla. will dc- 

under a S3.6 million cuntnet 

• International I'clephnnc & Telegtapli 
Corp.. Niitley, N. I., will design ground- 
s'* million award. 

• Radiation, Inc., Melbourne, Fla., will 
design pound-based antennas under a 

Contracts were awarded by .Army 
Signal Corps which will monitor the 
develo|iment for Defense Department's 
Advanced Rcsc-Jceh Projects .Agency. Ini- 
tiat firing of a satellite to test elements 
of the Project Conriet system is expected 
within a year at a relatively low orbit 
of about 500 mi. 
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Space Technology 


Symington Demands More Spaee Data 


By Fold Eastman 

^V'asliington— I’rciielciit I'ascnliQwer 
was sliatplv criticized last week for not 
Mipplyiii| Congress u'itli inure details 
on poliaes. programs and actisitics of 
all agencies imohed in the national 
spate program, in a report presented to 
the Senate. 

Critical report sens written hs the 
subconimittec on Cmcrnmcntal Or- 
Mnization for Space .Activities headed 
liy Sen. Stuart Symington (D.-Mo.) and 
.submitted bv Sen. l.viulon Johnson 
(13. -Tex.), chairman of the Senate Com- 
mittee on .Aeronautical and Space 
Scientes. 

Ssiningtoii said the first .inmial re- 
port submitted by the President "-as 
esscntiallv a siimmars of «hat had been 
accomplished during the first scar bv 
the National -Aeronaiities and Space .Ad- 
ministration and that there was no 
projection bevond the current scar. 

Congress is charged with the legisla- 
tbe rcsponsibilits in the S|Jiicc field. 
Symington said, and in order to carry 
out its responsibility, it must base a 
comprehensise picture of the entire 
spiice program. 

Symington said the lasv requires that 
the President deselop a comprehemhe 
program of aeronautic.d .ind space actii i- 
lies to bci'onductcd by the agencies of 
the United States, restimonv before 
the subconimittec. howtscr, indicated 
the existence of tnii space programs, 
one civilian (AV\' June 22 . p. 119) and 
the other niilitarv. but no one o\er-all, 
complete program. 'I’lietc were also dif- 
ferences of npiinoii within sarinus agen- 
cies as to what coiistitntes a compre- 
liensive .space program. 

Comprehensive Program 

This confusion slimilcl he dispelled 
ill order to ensnic the future receipt bv 
Congress of the aiimml report ret|uircd 
from the Pre.sident. Ssniington said. 
\\ ithiii the context of the .let. he ex- 
phiined, a comprehensive space iirogmni 
means a planned course of action, ptes- 
ent and future, designed to achieve all 
the objectives set forth in the declara- 
tion of policy by taking into account 
the needs and requirements of all civil- 
ian and military agencies engaged in 
sjjace activities. 

\\ ifliouf such a program, Svmiiigton 
warned, weaknesses in liaison and co- 
ordination will result which c.imiot help 
hilt adversely affect the sneeessfnl 
vicliievennents of flic iialion's s|nce goals. 

The report was also critical of the 
excreise of executive privilege, wliieli it 
said "hindcr.s the Congress from ob- 
taining Ixisic police inforniation" it 
ai|iiires hi meet its legislative responsi- 


bilities. Activities and recommenda- 
tions of both the National bpacc Coun- 
cil and the I'cdeial Council for Science 
and Technology are ennsideted confi- 
dential to the President, even though 
tlie subject matter is nut classified or 
will not affect the national securitv. 

Keith Glcmian, N.AS.A administra- 
tor. informed the siibcominittec that he 
had discussed with tlic President the 
possibilitv of having the "privilege ” re- 
moved but vv-as informed bv the Presi- 
dent -that he maintained his previous 
position and that such inforniation 
would temain ccmficiential. 

'Ihc committee report recommended, 
however, that all facts pertaining to the 
national space )srogram '.vhidi could not 
help a possible enemy should be given 
to the .American people. ’Hiis would 
dispel the present miwairaiited coin- 
phicency. the report said, and keep the 
]X'iiple properly informed. 
Recommended Solutions 

OliicT reeomuieiidations to resolve 
problems, wliich the committee said 
can he met by administrative action 
within the executive branch, are: 

• "Improvements should be made in 
leports to the Congress in ortler that 
mote complete inform, ition will lie pre- 
senk'd regarding the space policies, pro- 
grams and activities of all agencies. 

• “A full-time executive secretarv to 
the Space Council should be appointed 
and a small competent professional 
staff named." Ivarlier. Glemiaii testi- 
fied before the siihcoinniittee that the 
President had not appointed the secre- 
tary or staff n iiieli the law prov ides. Init 
had appointed an acting sccrel.iiv who 
is on .N.A.S.-A's pavroll. The staff is sup- 
plied hv VASA and the Defense De- 
p.irtniciit as required. Glemi.in said. 

• "Decisions should be made and ini- 
picmented cemeerning the future role 
and assigned areas of rosponsibilitv 
of the .Advanced Research Projects 
.Agency ■' Some witnesses questioned 
the need to contiinie .ARP.A. while 
others suggested alternate proposals for 
the performance of its functions. 

• ‘'The various .s|iace roles and missions 
of the seivices-.Air l orce. -Armv and 
Navv— should be clarified.’’ 'Ilie exist- 
ing pattern of orgaiii/atinn and .uiinin- 
istr.ition of space activities within the 
Defense Dcpartiiieiit, the report said, 
creates problems for the re.speetive niili- 
tiiry scniccs in the forinnlatiim of plans, 
prograiiis and biidgefs. 

• "Authority and rcs[ionsiliilitv for 
Inmclling coordination between N.AS.A 
and the Defense Departnienf slunild 
lie given the Civilian-Alilitarv l.iaisoii 
Committee,’’ Snhseqnent to the con- 
clusion of the healings, ,nid prior to the 


lepoit. the President approved a re- 
vised eharter for the Civilian-Alilitars 
Liaison Conimiltee to strengthen the 
grotiji along the lines reeoinniendcd by 
the space Mibconnnittee. 

• "Planning and programing for re- 
search and development should he ac- 
celerated. Priorities and necessary fimtls 
should be given to important pro- 
gtitms.” Considerable tcstinnmv vv.is 
given to the siihcomniittee to the ef- 
fect that expenditure limitations ate 
forcing cutbacks in research and devel- 
oiimeiit programs in the Defense De- 
partment. 

• ".A coin|)rchcnsive space program 
should lx; prepared and maintained, 
both on a current and piojccteil hasis. 

• "Some effort to avoid duplieatiim in 
speeifie programs and operatioii.s has 
lieeii made bv both NASA and the De- 
fense Department. I'he testinionv in- 
dicated. however, that there should lie 
a great deal more effort to coordinate 
inilihirv and civ ilian space policies and 

• "i)iacc activities within the Defense 
Department cannot he miiiiaged effec- 
tivelv bv changes in the organiz, ition 
and adniinistiation of the sp.ice pro- 
gram alone. Such ehangew can onlv be 
effective if thev ate an iiitegtateel jxiit 
of a further unification of the services 
within the Defense Department." 

The committee also said that the 
National .Aeronautics and Stxice .Act 
does not require amendment at this 
time. It has been in force for les,s tlian 
a year and thetefore has not licen fully 
tested, tlie committee reported. 

Germans Construct 
Jet Research Center 

Honii-Coiistriietiun of a new Gei- 
imm aviation research center, wlikli 
will cost about S20 million, lias started 
at AA'alin .Airport, near Cologne. 

Initial construction comprises two in- 
stitutes for yet propulsion and thermo- 
dynamics and for applied gas dynamics. 
Supersonic wind tiimicl for tests in ex- 
cess of \fach 5 is planned for I9W); a 
vacuum iiislallatioii will be adtled later 
to lioost test speeds to Mach ID. Pres- 
ent plans call tor eventual constroetion 
of a transonic wind timnel. 

The new center will heeome the re- 
search headquarters of Deutsche \'er- 
suclisailstalt flier Luftfalirt iDA’I.'. 
which now maintains five aviation re- 
search centers in -Aachen, two in \ln- 
iiieli, five- in Lssen-Mnelheiin iiiul one 
in Bonn. Most of the .Aachen centers 
will be moved to AA’ahn, along with iii 
stitutes for nijteriai testing, ptiipnlsion 
dyiMinics and aviation meeliaiiies, 
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North Arrverican’s 
"HounO Dog" missile 
Is powered by the Pratt 
& Whitney AircrallJ-52 
jet engine. The B-52 
bomber is also pow- 
ered by Pratt & Whit- 
ney Aircraft engines— 
eight J-57S. 


This is just another 
example of Pratt & 
Whitney Aircraft’s 
leadershrpinflightpro- 
pulslon. In whatever 
form Ittakes, 


POWER IS THE KEY! 

Flight’.s historic limilallons are hdiiK overcome. Today’s Whiliiey .A 
speeds, cilslimces, ami allilinles will sexm he exlcmled even achicveincii 
beyond (lie froiitier.s llial research is just now reaciiing. po.ssihle or 

The key to this exciliiig fuliire is |)cnvcr . . . depcmlable also been i 

power, to meet any reqiiiremeiil of lliglil. .And dependable engines, ani 
power is our business. These adva 

111 the area of nuclear propulsion, fur e.xaniple, I’ratt & aircraft, a.s ' 


rcnifl has demonstrated important tcdmical 
• uliich only ,i year iiyo were ismsideied iiii- 
iftlily inijiroliable. Alajor actomjilishniciils have 
ade ill higli-eiRTSv liqiiul |iropellanl rocket 
other adva Hied .ipplicalioils of povvei for (li"lil. 
ees are o()eiii:i" llie nay for iillra-long-ruiige 
ell as for vehicles of sjiatc travel. 




. PRATT & WHITNEY AIRCRAFT 
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A CONTINUOUS 
PLOTTED 
RECORD OF 
MULTIPLE TARGET 
MOVEMENTS 


Radically new, Iconcrama is abie to 
record two dimensions In a multiplicity of 
continuous moving targets and traiectory 
patterns. When required, it is aiso able 
to show these movements in true 
three-dimensional perspective. The system 
will receive data from any simple or 
sophisticated communication link and the 
same data can be simultaneously 
displayed on any number of remotely 
located plotters. 

In an age of supersonic aircraft, guided 
missiles and thermonuclear weapons. 
Iconorama is of incalculable importance to 
air defense. It allows information to be 
plotted virtually instantly, giving command 
an animated, visual picture of what’s 
happening as it happens. Armed with this 
extremely accurate plot of every 
detail of enemy movement . . plus the 
presence of and relationship of 
friendly aircraft . . retaliatory action can be 
instant and accurate. Iconorama, 
designed and developed by Fenske. 

Fedrick & Miller. Inc., subsidiary of 
Temco. is now in military and civilian use. 


a product of 

FENSKE, FEDRICK 
& MILLER. INC. 
J2820 Panama Street 
Los Angeles, California 


a subsidiary of 

TEMCO AIRCRAFT 
CORPORATION 

Marty excellent engineering and scienliOc 
positions are now open in this and other 





AN ENTIRELY NEW CONCEPT IN PRESSURIZATION AND COOLING ... A ,\oK cunt ceuling, B Cabin prtuuriiatiun and 
cuuling. C Snil pniMriMliun and cooling, D S\urm conlrol, 6 llenl txchangeri, F Elcclrcnie Lay leooling and inerting), G Supply tfl/ie, 
H .Yiifogen relief cilir. I Licjunl nitrogen uotage lanir, J Liquid aiiragm leni t ake. K Liquid nitrogen filler cake, L Helium cent and 6uiUn;i 
trrlir. M C-dagt Miam regulator. -ilOO-65 pii. N H.gh pressure heliitm storage, O High pressure helium filter cake. P Helium relief valce. 


* The AiRescrircIt I'resitirizalion And 
Air Cotidrlioniiig System in Norlli 
•\nuTitan’sX-lo is a radical dfimrlnri- 
from iiurinal (jri'ssuiizalioii ami 
cooliiif! U'chiiiijues. also iiiinieeved by 
•\il{escnich. wliicli up lo now have 
ulilimd niil-idi’ uir suriouiidiiig the 
(lircrafl.W ben llu-X-15 maimed space- 
craft climbs into space beyond llie 
earth's atmosphere, it nil! caviy its 
on II almosphere in ibe form of liquid 
nilrogeii dis|)eiisi d ihronph a scif-siif- 


licicnl .AiHe.-eavch pressurization and 
air conditioning system for die pilot 
and vital equipment. 

X-15 applications include: pressur- 
izing and ventilating the cockpit and 
the pilot'.s llight suit inside of nhich 
he lireatlie.s pure o.xyaen: cooling and 
pressurizing electronic eipii|)ment and 
inerting its environmental almos- 
phere; cooling the plane's nose cone; 
and. operating (ineumatic cqtii]>mvnl. 

High pressure helium gas is metered 


lo a ile\ible expulsion bladder forcing 
nitrogen out of the storage tank, insur- 
ing a normal flow at all limes. 

From the B-29 lo the modern jet 
airliner and now the X-15. AiResearch 

E ressurizatiun and cooling of these 
islorv-mafcing aircraft exemplify the 
company's continued world leadership 
in the pioneering and advanced devel- 
opment of pressurization and refriger- 
ation systems for high altitude, high 
speed liighl. Your inquiries are invited. 


YHE 



CORPORATION 

AiResearch Manufacturing Divisions 

iesdnielesis, Ce/i/o"iia ■ Phoenix, Arizona 


Systems, Packages and Compenenis for aircraft, missile, electronic, nuclear and industrial applications 


38 



Failure of Juno II Attributed to Faulty Inverter 


.\t>purcnt failiiie of an iiivctter in the iiiudi- 
fied .\rrTiy-CliTyslcc liipitci booster of tlic 
luno II vehicle aborted an attempt to launch 
National .\cronaiifics and Space .\dininistra- 
tioii-Army Ballistic .Missile Agenev Ksploret 
\'I radiation satellite. Inverter designed to 
convert 2-l-v. direct battery current into ah 
ternating cunent of a desired Iteqncnc) and 
viiltage for a vital conbol funcKon. failed at 
liflofl. Range safety officer dcitioycd the 
missile five or six seconds later. Wreckage 
scattered over 600 ft. Grass fire that resulted 
set off 1 5 solid rockets used in upper stages, 
sent smoke through an air Intake iiitn 
blockhouse momentarilY. Pavload was 
tUrnwii sonic 300 ft., transmitted for total 
of seven seconds. Despite shock and fin- 
damage, some components may be re used if 
aniithet )iino II vehicle, shown at tight in 
,\B,\I.\ assembly shop, is assigned for a sec- 
ond laiiiicli attempt- Damage to Atniv 
launching pad was slight. 



Juno II is assembled in .Army Ballistic Missile Agency sUo|i prior to July 16 kuncluiig. 
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Atlas Nose Cone Recovered After Firing 

Atijs intcrcoiitinciilal bnllistic iiii.^ilc m»e cone, siiiiibir to tlic cone fioiii USAF*Coiivair 
Altai 8-C whicli »Ji recovered after a firing last week, is |)atliall> disassembled during |ite- 
lliglit iiiS|ieclion at Ccneral Klcctiic hangar at Cape Canaveral. Kla. K()iii|>mcnt at rear of the 
cone is parachute and recovers kit. Atlas 8-C flew 6.300 mi. nver Ulantic Missile Range 
tor the missile's hrst success in sis lanndies and hrst recovers of a tsosc eoiic aftci flight 
over the iiiteicoiitincntal raisge. 'tlic Atlas nas heaivils instrumented to pinjsuiiit a foci floss 
problem tital caused failure of .Mias 3-C and 303 aud might have aborted tlire'e other 
flights in the last Use attempts, if other tnsnble had not develoiwd. 


Greater Subsystem Competition 
Planned in USAF Procurement 


M'asliiiigton - Under congttssioiial 
criticism for c-imcciitriitiiig its pmciire- 
mcTit dollars on too fc'se firms. Air I'drct 
last ssc'tk told a Senate .Armed Scniccs 
Subc'cimiiiittee it is taking steps to break 
vip sscapoii ssstem teams and stimulate 
fionpetition. Under the plan, .Air I'orct 
ssill: 

• I'rccae design configurations and con- 
tract dirceth seith siibsssteni inamifac- 

• After an adsanced sscapon is stabil- 
i/'c'd. break out staiulard items from 
the original eontraetor for c<im|5ctitise 
hid. 

• Conduct separate design enmpetitions 
for major siibss stems. |>aiticiilarlv elee- 

•\it I'orce Maj. Ceii. W, i. 'Miuniian, 
in eliarge of production and program- 
ing in the office of the ele|Juts chiet of 
staff for materiel, cjualified; "Our polic> 
IS to tr\ to give tilt eontraetor the 
niaxiinum possible responsibilits and 
freedom of action consistent svith ntir 
final respoiisibilils for procurement of 
an effeetise we.i|)on system and ni.in.igc- 
nient of tax dollars.” 

niiirmaii said I'S.AI-' esiiecls to pull 
llie major siibsssteni inaiuifaetiirers on 
the If-sS from under the direct control 
ot Consair. miss the single prime con- 
tractor, and coiitraet cUrectK seifli them 
in connection «ilh the I'iscal I9fi0 
purchase of dO aircraft. 'J'here are H 
major .subcontractors. .An a]>pr.iisal of 
I lie change is nou' under ss as. I imriinm 


told the subcminnittee headed bs Sen. 
Strom Thurmond (13.-S. C.l that ''the 
procua'incnt of .subsssteim through the 
svcapim system prime contractor in tlic 
deselopment stage of the weapon does 
not nccessarih mean that priKluetirin 
items «i)l be bought tlic same ssay. If 
Ltnifigiiration and integration problems 
csni lx.' sciffidcntlv n.iilcd down «e nnis 
buv production s'crsions of a given snb- 
.svstem directlv from its prndnce'r and 
furnish them to the sscapoii ssslein 
contractor for incorporation in the end 

Ccnerallv, when the design toiifig- 
uratinn is fro/’eii. he said, "it is better 
for the 5ersicc^ to bus from the coni- 
panv who nianuf.ietnres the vsstem. 
'I'hey can ennsolidate their rci|iiirc- 
mciits, they can bus in larger quanti- 

\l, Alaltov. chairman of Oefense 
Idep.irtinent's Armed Sers ices Procure- 
ment Regulations Coiinnittce, told Hie 
subcommittee that ''more and more'' 
the standard units in missile and other 
adsanced wermon ss stems will he with- 
drawn from tile original contractor "to 
obtain ssidcsprc-.id enmpetilion.'' Thur- 
man also concurred that, in the b.illistic 
missiles field, "when sour eonfigiiratioii 
is firm you have got items tliat can be 
bid on bv a lot of |)eo|jle . . . " Al.illos 
reported that 21'' of the dollar-sohime 
of tlie \\'t^tenl I'lectnc Co. contr.ict 
on Anus 's Nike Zeus aiiti-niivsile missile 
piogram have been withdrawn fur coiii- 


petifise hid aintractiiig. 'Ilie "broken 
out" portion, he said, is for items such 
as launchers, electric generators, batter- 
ies. compressors, motors. 

In answer to congressional criticism 
that "the biggest say" in militars pro 
ciireiiient has been shifted to 'iii|lc 
prime contractors, Thurman pointed to 
the North .American h'-KIfi procurement 
program in which US.AI'" first held a 
design competition for the fire control 
subssstcin, won bv Ituglies -Aircraft Co.. 
and then "directed" North .Anieric'.in 
to incoqior.ite the Hughes ssstem. lie 
explained that the ssstcni "has not 
rciiclied the stage of design stahihts 
svliicls would w-arrant its being pur- 
chased directly by USAF and fiirnislicd 
to the weapon ssstcni eonti.iclor." 

House Group A|)|)ro\ es 
Nuclear Power Funds 

AA'asliington— House .Appropriations 
Conimittee has approved funds for 
acceleration of .Atomic I'lncrgy Com- 
inission's rticket and ramjet missile mi- 
cleat propulsion projects and nuclear 
auxiliats power project, but trimmed 
S3.T million from Fiscal I9fi0 funds 
requested by .AFC for aircraft nuclear 
propulsion. 

I'ollowing are details on the coin- 
mittcc'.s actions; 

• Aircraft nuclear propulsion. Commit- 
tee appriiscd Sf'5 million of the SfiS.7 
million requested by .AKC for Fisc.il 
I96fl. AA'ith the S7s million in the 
Oepartment of lAcfcnsc budget, tliis 
would bring the total fur .ANP to SI40 
million for the year. AKC Cbainiiaii 
)ohii .A. McCime reported to tlie com- 
mittee th.'t "progress in Ibis prngiain 
user the l.ist few scars has j)))searcd 
to he slow, and it has been cxjx'nsise." 
He s.iid there is "significant doubt" 
that the teehnical ohjeetiscs "could 
he acliicAcd within a rc-.isonable time." 

• Rocket and missile jiropiilsion. The 
full S2-.9 millimi asked b> .AKC to 

exix'rinicnt in the fcasihilits of the 
use of luicitnr power for rockets. Project 
Rover, and for tamjel missiles. Project 
Pinto, was voted bv the comniittee. 
I'liis is a S6-9 million increase over the 
Fiscal 1959 allocation for the two proj- 

• .Auxiliary power. I hc S12.1 million 
approved hv the committee i.s 84 .(i 
million over .AKC's Fiscal 1959 budget 
for this pro|cct. In his testimons. Mc- 
Cone was optimistic on its prospects: 
"'two main approaches arc under de- 
selopnicnt. One ntili/es the heal fioin 
the decas of a taeiioisotoiJt. and flic 
other uses a small reactor. The remark- 
able success of our recent Snap HI de- 
vice has led to serious consideration of 
Snap uiiit.s tor uses tanging from tin- 
dcrsvntet apijlicatioiis to Ihc eventual 
possibility of pro|nilsiim in space. " 
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Pyle Hits FAA Budget Reduction 
As Hindering Recruitment T raining 


Bv Russell Hawkes 

lass .Angeles— -Ait traffic control equip- 
ment deselopment progr.ini will remain 
on schedule but personnel recruitment 
training will lx hindered if the House 
of Representatives' reduced setsion of 
Ihc Federal .Aviation .Agency appni|)ii,i- 
tion bill is passed, nepiils F'.AA .Admin- 
istrator James r. Pyle told the joint 
ssmposium of the Radio I'echnical 
Conmiission for -Aeronautics and the 
Institute of Radio Kngineers. Sessions 
were attended bv about 420 engineers. 

Pvic predicted that supersonic jet 
transports, whenever they arrive, geiier- 
allv will pose less of a problem to air 
traffic control and to the cconoms than 
did present Mihsemic jets, nic eseiit 
imqucsKonahly will raise serious prob- 
Iciiis, he said, but the airways modern- 
iyatioii program should h;ise |jickcd up 
enough momentinn hs then to cope 
with the situation. Psic said he did not 
foresee supcrsoiiic jet tr.nisports before 
I9fs5. 

Outlining technical problems facing 
the F.AA. Pslc noted: 

• Stodv of tcclinical factors influencing 
cost of 11 transponder for air traffic con- 
Irol radar beacon system. 

• Ojx'ratioiial characteristics for a civil- 
iiiihtary automatic landing svstcni. 

• Analysis of autopilot characteristics 
ill rchrtioii to an autnm.itic landing 

• Dcsclopniciit of direct pilot-to-me- 
tuirologist connnimie.itions for general 
aviation aircraft. 

• Study of miivetsal aircraft address 
svsteiii for air-ground Comniimie.itions; 
that is, assignment of an aircraft identi- 
fication which will serve for both data 
link and voice communications w ithout 
the necessity of tc.iiislafion in automatic 
data processing svsteiiis. 

Pvfe said th.it this is the sort of prob- 
lem opoii which F.A.A will ask the 
R'l'C.A executive committee to .suhniit 
technic, i1 recnnimemlatioiis, 1 le said 
that nldar bcaconry appears to he more 
promising to airborne aiiti-coilision de- 
vices than infrared gear and lh:il super- 
sonic transports and comimiiiic.itions 
satellites may lead to a single, national 
air route traffic control center. 

Ill iUKitlicr talk, K.A.A's airborne col- 
lision prevention progr.ini was outlined 
hv R. M. Buck, data acquisition branch, 
I'.AA Bureau of Rese:irch and r)tvclo|)- 

I'.A.A lias farmed a special collision 
prevention advisors group to press dc- 
veloiJincnt of a mc.ins of airborne colli- 
sion prevention in miniimmi time. 'Ihe 
F.A.A-lieadcd gtou|) plans to draw upon 


the talent and rcsourcc-s of other agen- 
cies and organiziitions having com- 
petence in the collision prevention 
field- Mic militarv services. .Airct.ift 
Owmers and Pilots yAssm, .Air Transport 
.Assn, and National Business .Aircraft 
.Assn. Iiavc been invited to participate. 
RepresenFatives from the organiaations 
must have experience in the field of 
collision prevention and must have the 
power to act on behalf of their org.iniza- 
tion.s. .All six agencies have accepted 
the inv itation. 

lire advisorv group will be concerned 
principally with airborne devices. .At 
present, no mamifactiircrs arc repre- 
sented. llie group will see to it that the 
requirements of the various users arc 
considered in h'.AA planning, will initi- 
ate a research and deve1o|)mcnt program 
and will evaluate teclinie.il approaches 
and hardware. 

Buck mentioned I '.A.A's one-ycsir con- 
tract will Bendix .Aviation to evaluate a 
ccKipcT.itive collision avciidancr installa- 
tion using range and altitude infoniia- 
tioii oiilv. with the prinian einpluisiv 
being on the ground reflection method 
of measuring range. Under the contract 
Bendix will assemble fivable basic 
cxjiiiiJiiient, perform the bench tests 
and per/otni enough flight tests to prose 
feasibility of technique. Flight tests will 
evaluate ground reflection nietlunl of 
niiigc determination and cheek out RF 
and data-procc'ssing |sarts of the instal- 
lation. Bencli tests will lx- coiidiicted 
to imestig-Jte the multiple t.irgct signal 
interference problem. 

-An effort then will be made to re- 
duce the experimental equipment to a 
practical design. I’roject will involve 
parallel .studies at 44D me. and I,fi50 
me. to obtain data ahout the effect of 
ftequciiey on transmitted power for 


K-106>v at -McGuire 

McGuire AFB, N. i— First I’.S. Air 
Force Niiiadroii to be cqiiiiipcd with the 
Cimvaif F'-lOfi Mach 2 jet interceptor 
and armed with Hughes C.\R-3 and 
G.AR-4 Super Faicoii missiles has started 
njierations here, guarding the New A'ork 
-Alt Oefensc Sector agai.ivt attack hv 
enciiiv bombers- 

Stiil short of its full 23.platic eiiniple- 
iiieiit, the 339tli Fighlcr Interceptor 
Squadron, coiiiniaiidcd hv ht. Col. 
Reginald I.. Ilavs. eucrenth hav 13 
singic-vi-at F-106.Vs and one tandem- 
scat I'' 106B on site, four to eight of 
them deplovcd at anv one time in alert 
hangars from nhieli thev ctm take to the 
air within live minutes, 


given .signal to noise ratio. Under an 
•Air I 'orcc cxjntract, I'airchild will gather 
d.ita at X-bantl. n.sing I'airchild equip- 
ment that is now installed in an -Air 
Force' plane. 

Ill tlic field of proximitv warning in- 
dication, Buck said there is a simulation 
|)rogram underway to measure the 
ability of a pilot to locate, evaluate and 
Miccessftillv avoid intruding aircraft on 
the basis of I’AA'I iiifonnatiiin. A fmitki- 
mental question here is the degree of 
accunicv the pilot needs about an in- 
truding aircraft to acquire the target 
visuallv, significartiv earlier than he 
would otherwise. 


News Digest 


B. F. Goodricli Co. one-piece space 
suit will be used by Meieiiry sp:ice 
pilots in suborbital and orbital sp.ice 
flights. National .Aeronautics and Sjiace 
■Administration, after more than six 
moiitlis of evaluating time manufac- 
turers' suits, said it will order ap- 
proxinnitclv 20 Goodrich suits for ahout 
575.000- Six-man N.AS.A selection 
board included Navy Ft. Cmdr. Walter 
M. Schirra, Jr., one of the s|wcc pilots. 

National Aeronautics and Space .Ad- 
ministration and Sjsicc ’Fechnologv 
laibor.itories will knincli a satellite from 
Cape Caiiavctiil. Fla., into a higlilv 
ellijitic.il orbit about the first week in 
-August. Satellite will carry a liighh 
refined IN' camera (.AW Feb. 2’. 

p. 26). 

Omega .Aircraft Coip. ha.s eunipleteci 
a 5200.000 contract for three R$-12D 
twin-engine helicsiptcrs with Okanagan 
Helicopters, Ltd. of Canada, bringing 
the compaiiv's order backlog to eight. 
.Aircraft will make its first flight this 
week at New Bedford. Mass. Bermird 
S/nv'ctT, Omega |sresideiit. slid certiflea 
tioii will undoubtedly be completed bv 
September. 

Ryan .Aeronautical Co. will stiiciv ap 
plication of ultr.i-tliin gage, higli 
vtrengtii iiiateriils for vchicTe operation 
at extremely high altitudes, under mi 
Air Force coiittact. B.isie conccqit cen- 
ters on Ry.m's Miniwatc combination 
of cxirrugated and flat skins nf high 
temperature-resistant allovs. 

Boeing 707-320 Iiitercoiithicntal jcl 
transport las! wex'k was certificated for 
airline service bv F'cder.il .Aviation 
-Ageiicv. .Aircraft was certificated for 
maximum gross vseigiit of 502,000 lb.. 
powerplants are font Pratt <t Whilnev 
IT-4.A-5 turbojet engines r.itcd at 1 5.S0O 
lb. Ilmist eacli. Bix'ing has orders for 
42 IiitcrcoiitinLUtals. 
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If You Fly 
Any of These... 

Fenwal Jet Engine 
Harnesses with 


You con cut installation and maintenance time drastically 
with a Fenwal Jot Engine Harness and Thermocouple 
assembly. The prc-rormed, semi-fleKlblo harness fits naturally 
and easily into its correct position around a tail cone. Every 
thermocouple is mechanically Ireyed so it con’tgo in wrong. 
Two holts locU it to harness, and harne.ss to mounting hos.s. 

completely in 15 minutes! 

Maintenance is even simpler. Interchangeable thermo- 
couples are merely unbolted and replaced from stock. No 
adjustments necessary because circuit in harness aulo- 
inulically balances resistance. You're done in minutes! 

In operation Fenwal Thermocouples far c-scoed minimum 
life standards, Twin buttons provide positive electrical con- 
tact ...eliminate the short-circuiting and vibration breakage 
so common with terminal studs. Harness is rugged; specially 
insulated Chromel and Alumel bus bars in stainless steel 
housing- Semi-fleaible to avoid difTcrential expansion troubles 
or puncture problems . . . minimum stress on bosses. No 
teondcr life tests often surpass specs by hundreds of hours! 


Interchangeable Thermocouples can save you many service manhours 


Harnes.s available for indication and/or control circuits. 
Kcnw;d Incorporated, 127 1’lea.sant Street, Ashland, Mass. 
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AIR TRANSPORT 


FAA May Order Radar on All Airliners 


Proposed order designed to reduce tveatlier hazards; 
total co.st to carriers cotdd reach $27 million. 

By L. L. Doty 

Wasliiugtoii— Tcdcral Aviation Agency, in a move to coniiMt the grow- 
ing number of accidents catiscd by severe air turbulence, toot the first steps 
last week toward ordering all U. S. airlines to equip their fleets with airborne 

Tlic action, taken in the form of a proposed rule making, would require all 
certificated airlines to purchase and install airborne weatlicr radar on approxi- 
mately 60 '?' of the 2,077 transport aircraft now in operation vsithiii the next 
eight months- Potential cost of the conversion to air carriers, including 
sup])leincntal as well as scheduled airlines, could run as high as $27 million. 


.Alrhmieh the 350 DC-3s and the 
tew l.ockliecd L-18 Lodestars now in 
passenger strs ice arc excluded from the 
proposed regulation, l'.'\.-\ is gising 
strong consideration to making the or- 
der a sweeping rule that will embrace 
all ty|)cs of p;issenger-carTving transport 
aircraft. 

.According to r.VA officials, the pro- 
po.sed regulation was prompted hv these 

• Number of minor accidents causing 
.structural damage and injury to pisscii- 
gers during high-speed (lights through 
hail stonns and \iolcnt air turbulence 
li;i5 been the source of cimeerti to I'.A.A. 

• Strong possibility that the Capital 
-\irliiie-s' aa'ident near Baltimore on 
May 12 which took the lives of 31 per- 
sons (A\5' Mas IS, p. -H) was caused 
by the iiireraft entering cxtreiueh 
strong air currents has focused atten- 
tion on the liaziirds of turbulence. 
Radar on the Capita! Viscount was in- 
iiptTatise at the time of the incident- 

• Success of Ihiitcd Ait Lines in \irtu- 
;dly eliminating accidents aftribntahle 
to turbtilencv through the widespread 
use of radar has demonstrated the \-aliie 
of radar in the safe conduct of flights. 
Cost Estimates 

-Actual cost of the equipment and its 
msbllation for ,dl ait carriers will 
amount to Slfi rnillion. Spares and test 
equipment will add another S4 million 
U) the oscr-ail cost. Comctsioii of the 
DC- 3s operated bv certifitated carriers, 
if required, could reach a 57 niillimi 
cost, the \ast inajnrits of which would 
be borne by the subsidised local-sersice 

R;idar units are curtenth selling at 
.1 price ranging from 58,300 to 59,000 
each. Installation costs sars' wideh- ac- 
eotding to the type of aircraft invohed. 

hot example, I'aucliild !''-2T turbo- 


prop transports, which are included in 
the regulation, arc nonnalty in.strn- 
nrented for radar when dcliseted to the 
carriers if the\' arc not alicadv fidh 
equipped with the units. Con.sequentlv, 
am installation costs to the airline will 
amount to little more than a few hun- 
dred dollars. 

On the other hand, installation of 
the equipment on older type aircraft, 
such as the Lockheed L-0-19 Constella- 
tion, will reach an estimated cost of 
about 526,000 for each airplane. 

High-.-iltitndc aircraft— turbojets and 
turboprops-coming off the production 
line ate equipped with radar b\ the 
manufacturer under the terms of the 
contracts placed by the ordering air- 

United Air Lines, which has had its 
entire fleet-including all-cargo aircraft 
-equipped with radar sina' Nosember, 
1957. beg-an experimenting with air- 
borne radar in fime. 1953 when it in- 
stalled a unit in a DC-5 svhich it 
dubbed Sir Kcho. 

.‘A tohal of -to test flights were con- 



ducted with the DC-3, and in Septem- 
ber, 1954, United’s haird of directors 
authorized expenditure for the purchase 
of the units. Contract for the radar 
equipment was let with RC.A. 

Complete cost of the program 
amounted to 55 million, but United 
npw feels that the initial insestment 
es cntually will prove to be self amortiz- 
ing. 

Tlic carrier estimates that it lia.s 
sased approximatch 5575,000 annu- 
ally as the result (jf radar, .About 

51 50.000 is saved each year in fuel 
costs and in pilot living time bv cutting 
down on flight delays and eliminating 
wide-sweeping detours around thundei- 

Damage to aircraft from hail a;id 
turbulence has been virtuallv eliminated 
resulting in maintenance savings of 
about 5400.000 each \e-ar. More than 

525.000 has been saved by the carrier 
tlirongh the reduction in damage to in- 
struments caused by static discharge. 
Appeal Time 

rhe proposed rule-making issued bv 
the redcrai .Aviation .Agenev allows 60 
day.s for coniincnts from interested 
parties. If the regulation is adopted as 
a part of the Civil .Air Regulations, car- 
riers will be granted six months to 
undertake and complete conversion of 
their fleets. 

-According to the f-.A-A. there is suffi- 
cient radar equipment available to pre- 
vent any delay in deliveries that would 
slow down the program. 

DC-’s and l.ockliecd L-18s arc ex- 
cluded from the regulation bec-.uisc of 
its wording; ".All aircraft certificated nn- 
dot tr;msport categorv rules and e.irrv- 
ing passengers .shall be equipped with 
airborne vveatlier rad;ir . . .” Both tlie 
DC-3 and L-IS were ccrtificatexl under 
Bidletin 7A. while all other transport 
aircraft have been certificated under 
the "transport categon- rules" or civil 
air regulation 4.A issued in 1954. 

.Air Transport Assn, members will 
;iiect next month to disaiss the pro- 
posed rule. Ven’ little protest is ex- 
pected. however, since a majoritv of the 
scheduled carriers already are volunt;ir- 
ily adopting radar as an operating nee- 

.Assn, of Local Tran.v|)ort .Airlines will 
consider the issue at its qnarterlv re- 
gional meetings which begin tomorrow 
in .Anchorage. Alaska. Ait Line Pilots 
•Assn, has long adveicated full imijle- 
mentatioii of airborne radar on all air- 
craft. 
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Aeroflot Faces Jet Airport Problems 


By Robert Hotz 

Moscow-Aeroflot'.s cx|)aiiding jet 
tnmsport fleet and iiiteinationa] op- 
erations arc forcing major operational 
cliangw ranging frnni ground lian- 
dling equipment through landing aids, 
airport terminal facilities and rumruy 
construetion. Some of these jet age 
problems, such as ncu ground handline 
equipment designed for the speed and 
volume of jet operations, have been 
solved with a speed that ama/.es foreign 
.litlinc ofBcials resident in Moscow. But 


other problems sueh as airport terminal 
and tnnvvav construction will remain an 
acute problem even if all the provi- 
sions of the current Seven Year Plan 
arc fulfilled bv IQbj. 

Mic airports in Aeroflot's far-flinig 
svsteni range from the relativelv mod- 
ern \'nukovo terminal outside ^ioscow•, 
with a '),000-ft. concrete main runway, 
GCA and ILS landing svstem. high in- 
tensity approach lights and radar traf- 
fic control, to grass fields and dirt strips 
vvilh onlv a wind sock and a boundary 
fence to guide .\eroflot pilots. These 


grass fields are the rule rather than the 
e.vception once a traveler deviates from 
the jet service trunklines- At many of 
these grass fields, cows, sheep, goats, 
ducks and geese tun loose without ai>- 
parent interferenee with the air traffic. 

A Tee of white ground panels is laid 
out on the grass to indicate the current 
landing direction, and a blue-uniformed 
airport eniplove is posted .it the boun- 
darv fena' waving a white or red flag 
to inform approaching pilots whether 
the field is clear of animal or air Itaf- 
fic. On a warm simimcr dav in the 
Ukraine, the Caucasus or along the 
Black Sea, these grass fields have a 
sleeps- bucolic air that IK-Iics the ainovml 
of air traffic bu/zing in and out of 
them with Li-2. 11-12 and ll-l-IM equip- 
ment. 1 he nest higher class of airport 
has a single iiinwav with all cross-vviml 
operations using the grass. 

Passengers Wait 

W hen tlie vviiul stems from certain 
directions at some of these grass fields, 
the .Aeroflot tr.msports come to rest 
more th.m a half mile from the airport 
tcmrin.il building. Transit passengers 
then lounge in the shade o! tire aircraft 
wings while the copilot trudges to the 
airport buihling and gets his clearance, 
and cargo is unloaded. Ncarbv' cattle 
pens or havstacks .ire used as emtt- 
genev' toilet facilities. Most -Aeroflot 
groinul stops on the grass field circuit 
arc tigidiv lield to sO min. from touch- 
down to takeoff. 

In that time vve observed an average 
of from three to six other arrivals and 
departures from each field, indicating 
the volume of traffic that even lliesc 
primitive facilities handle. 

Both Soviet airline and military pilots 
arc experts at operating huge, liigh- 
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performance aircraft out of dirt and 
gr.iss fields- We observed several 
fighter strips outside Moscow, in Geor- 
gia an dthe Uktaiiic where MiC-lTs 
and MiC-l9s were being operated from 
dirt minvays. .Aeroflot pilots exhibited 
skill in landing and taking off tricv-dc 
gear ll-HMs from grass fields holding 
the nosewheci off until most forward 
s]3ced was killc-d on landing and horsing 
it off the ground almost iniinccUatelv 
after the takeoff run began- -At I'runze, 
capital of the Kirgiz Republic, the sin- 
gle paved runway was under repair 
when we arrived. Hie Aeroflot jhlot 
set his tricvcic gear 11-14M down on 
the adjacent sod and took off again 
from the same surface with the same 
nonchalance that he used on the paved 
nmvvavs at Tashkent and .Alma-Ata. 
Dirt Runways 

Kiev is tlie third largest citv in the 
USSR with a population well over a mil- 
lion and maintains one of the most 
ra|)id urban grow th curves in the coun- 
try. It is a major air traffic hub, yet it 
is still served by a once grassv field 
that ht'iivy traffic has worn into dirt 
grooves of heavy mud or thick dust, 
depending upon the weather. I'hcre ate 
plans til build a new modern aiqjort 
and terniinal building at Kiev in flic 
Seven A'ear Plan (see artist's drawing 
on p. 49) but no one in the city 
seems to know when construction on 
Ibis project will begin. 

In the meantime, this kev passenger 
Itaffie center is served bv 1 5-passcnger 
Li-2, 21-pa5sengcr 11-12 and 24-passcn- 
get I1-14M twill-engine piston trans- 
ports. More than a dozen .An-lOA four 
engine turboprop transports also operate 
off the dirt field on daily cargo sched- 
ules for their final operational shake- 
down prior to beginning passenger serv- 
ice. Both Il-IS foiir-tiirbapriip and 
Tu-104 twin-jet transports were ob- 
setv cd parked on the Kiev- dirt field, in- 
dicating tliiit they were able to operate 
on it at least experimentally. 

-Aeroflot officials claim thev will oper- 
ate tire lOO-iJassenger Tii-i04B soon 
on tlie Kiev-NIoscow and Kiev-Lcnin- 
|iad tuns despite the lack of airport 
improvement at Kiev - 

Totai of 90 new airports suitable for 
jet operations with modetn passenger 
terminals and r.id.ir traffic control svs- 
tems ate scheduled for construction dur- 
ing the current Seven Y'eur Plan. But 
even tills construction program will 
k-ave mani- large cities with grass air- 
ports. and the .An-10-\ has been specifi- 
cally designed to serv e this ty pe- field. 

VVatching tlie An-lOiAs take off with 
noniial ea^o loads from both the dirt 
field at Kiev and the concrete tunwiiv 
at N'nukovo, it was difficult to detect 
mncli differena' in their takeoff niii, 
rate of climb out or Uiiiding run with 
reverse pitch propellers on tlie different 
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CHR specializes in the design and production oj silicone rubber 

coated glass, nylon and Dacron jabrics, which provide a flexible 
temperature range oj —IIO’F to 600°F, immunity to ozone, 

weathering and aging. For complete specifications of COHRIastic 
Coated Fabrics write today for your free copy of our new bulletin. 

Field representatives are available for direct assistance. 
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CONNECTICUT HARD RUBBER COMPANY 

Main Plant • New Haven 9, Connecticut 


CHR Sales Offices • Atlanta ■ Los Angeles • St. Louis • Seattle 



siitLiccs- The cxtrcmelv short takoof! 
nut iiiitl high rate of initial climb up- 
p.ittiifK arc st-.mtl.ird operational pro- 
cccliire for the Aii-IO.^. 

Alt of the Aeroflot terminals nun 
scrtitetl In rii-lO-t and Il-iS equip- 
ment Iniv-e pared concrete run«-jys with 
a inmhiunn of fl.OOO ft. .Availabilitv of 
tliis type rnnnav will be a liniitiiig fac- 
tor in the spa'd and scope with which 
Aeroflot's jet sersice.s can he expanded. 
Aeroflot officials like to tell tlie ston 
of how the Il-lS turboprop serrice came 
to .\hiia-.\ta. the capital of the Ka/.tkii 
lU'pnlilic. The loc.il gorernnient wa> 
so insistent on getting jet sersicc that 
Areoflot agreed to provide it if tlic 
Kazakh governinent would prmide a 
suitable |)a'ed runway, 'file local go\- 
erinncnf callal for "rolimteers" and 
built the rumsav with unpaid local labor 
working in their spare time. .Aeroflot 
put the 11-18 into service nonstop from 
Moscow to Alina-.Ata shortly after the 
ruinvav W.1S finished- 
l''oreigu airline's arc not all huppv 
with the .ilternate airports provided for 
them bv .Aeroflot. C)u its Delhi-Mos- 
con route. .Air India uses .Aktnibinsk 
and .Ahna-.Ata as alternates for its reg- 
ular stop at Tashkent. T!ie standard 
alternates for vvestern airlines serving 
Moscow via Co|)tnhagen are Riga and 
Vclikie-l.uki which some airlines, nota- 
bly British European -Airvv-.iys. find in- 
adequate for its customary' safety mar- 
gins with Viscounts. Kiibinka Airfield, a 
former military base west of Moscow, 


lias been converted into an alternate 
for A'mikovo offering an 8,200 ft. pived 

Vnukov o already lias added two wings 
to the original terminal building, one 
to liaiidle expanding domestic passenger 
operations and the other for interna- 
tional traffic. .Another sign of the chang- 
ing times is tlie substitution uf uphol- 
stered steel tubing chairs for tho bate 
wooden benehes that fonncrly fille-d 
the main A'mikovo waiting room. Two 
mote uffite buildings Imie nearing com- 
pletion) are scheduled for construction 
at A'nukdvo to liou.se the e.X|iaiidmg 
.Aeroflot and foreign airline operations 
and tiaffie personnel, .Aeroflot lias com- 
pleted a large new maintenance hangar 
at the far side of the field and is ex- 
tending the otlier main runway to jet 
standards. 

.Airport terminal Ijuildiiigs at other 
fields visited appeared to be postwar 
structnies vvith a .Mir|)risnig varictv of 
aicliitectiire iu view of tlie Sovit't [X'n- 
eliant for compicte standardization of 
building with similar functions. 'I'hcv 
ranged from the tiny terminal at Siili- 
Inimi. Ixitely large enough to house a 
small coffc'e shop and toilets, to the 
large, relatively new terminal at Tash- 
kent. coiiipk'te with souvenir counter 
selling Uzbek native eraftwork. a large 
restaurant and - the largest liitourist 
office we S.UV in the USSR. 

Even ill whistle stops in the Ukraine, 
the jiriiieipal airport signs were in Eng- 
lish and Russian. International flights 


are announced in both languages at 
Vnukovo and Tashkent. .A standard 
feature of the smaller city airports is u 
portable stand in the main lobliv at 
vvliicli razor blades, soap, brushes and 
combs and a sickly sweet perfume 
named Svetlana's Breath (named after 
Stalin's favorite dangliter) are sold. 
Most airport restaurants also have a 
counter where chani)>agiK' and chocolate 
arc sold to bike out. .A snack bar where 
caviar, fish, .salami and cheese saiid- 
wiclics are available also is standard 
equipment. 

Radar is the primary traffic control 
and approach sv.steni for .Aeroflot opera- 
tions. -All major airports vve visited. 

such as A'nuknvo, .Ahiia-.AIta, Tashkent, 
Tbilisi, Sukhumi and Kiev , have World 
AA'ar II style A'E beam radar installed 
for terminal aa-.i traffic control. 'Ilicse 
radars were all inonntcd on mobile 
military ty|K trailers. AA'Iiere elevation 
v.'as requiivd for tcrr.iin clcamnce. the 
radar trailers were mounted on high 
eartli mounds. 

In addition to the tcnniiial triffie 
control radars, there arc sufficient cn 
route radar stations to iirovidc contin- 
uous coverage, at least on all routes 
flown by iiiteriiatioiial carriers and the 
niiiiii trans-Siberian route. .Air India 
reports at least 1 i radar stations avail- 
able for iiositimi fixes on the ndlii- 
Mo.scsiw route with at least five re- 
porling in English, I'oroign pilots on 
the Co|)tnliagcu-\foscow' riui report 
quick course corrections rea'ived from 
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Heating Blankets 
ond other Woven Heating Elements by SAFEWAY 


can make your 




OLD problems! 


Be it (he frigid altitudes at which manned aircraft 
fly, the coid. trackless space domain of missile and 
satellite, or the icy arctic wastes of DEW Line in- 
stallations — it’s always "winter" somewhere. 
Environmental temperature problems common to this 
kind of "winter” beset fuels and lubricants and 
hamper the operation of many types of sensitive 
equipment. 

But SAFEWAY dispels such problems by packaging 
controlled heat for application everywhere. Among 
the wide variety of beating blankets and woven-wire 


heating elements which have been engineered by 
SAFEWAY to meet exacting specifications are; 

0 heoting elements for iaunehing equipment and 
and batteries — for missiies or aircraft 
a de-icing units for airfoil surfaces 

^ heating elements for ail types 
of ground support equipment 

0 defrosting units for Industrial 




Russian ground radar stations en route 
uiitn even minor course deviations arc 
made. 

CCA type equipment abo is used 
at major terminals as the primarv land- 
ing aid with a Russian 1I.S tvpc beam 
landing system also atailablc. CC.^ 
talkdttwnj in F.nglisli arc given foreign 
airline creus who request it at Vnukovo. 
.\11 Aeroflot transports are equipped 
witli It.S tvpc cockpit cross pointer in- 
dicators with the indications reading 
exactly tlie opposite of westcrn-t\|K' 
II.S. .\eroflot has purchased two west- 
ern-type ILS installation.s in Kiigland 
(AW \fay 2^. p. 29) for installation at 
Vnnkoso and use b\- foreign airlines. 
The CCA eqiiipincnf obsersed at Vim- 
km ii and other aiqjorts appeared to be 
of early pastw-ar \intagc. -Aeroflot offi- 
ciab say modern airport radar is being 
developed, including scopes remoted hv 
television and nunlern tt,ifflc control 
center console displ.i\-s combining a 
variety of radar-reported data. Com- 
miinic.iliuns arc standard Vfll' hpc 
with single .sideland equipment used on 
the newer jet transports such a.s the 
11-18 and Tu-ll-l. 

Missile Installation 

Non-directional radio beacons are the 
standard en route navigation facililv. 
In flying into tlie Moscow area, both 
foreign airlines and Aeroflot piston 
powered transports follow; a complex 
ground-directed approacli pattern pre- 
sumably to avoid too close an inspec- 
tion of the triple belt of air defenses. 

Despite this attempt at securitv 
screening, the standard approach from 
Velikic-Luki passes directly os-er one 


of the large chevron-shaped defensive 
missile installations in tlie \foscovv 
outer missile belt. .Aeroflot jet trans- 
ports. apparently in the interest of fuel 
conservation, fly direct routes in and 
out that provide gixad visibilitv of l)nth 
inner and outer belt missile installa- 
tions and the ring of fighter strips that 
lies not far beyond the missile ting. 

M’hile returning to Vnukovo in an 
II-14M from Kiev, our pilot flew a 
devious, twisting approach pattern ap- 
parently dictated by securitv considera- 
tions rather than traffic densitv but 
made Iris final approach to Vnukov o at 
relatively low altitude over the edge of 
the huge Red .-\ir Foret experimental 
flight test iiistiillation at Ramenskoye. 

On other .Aeroflot flights the low 
circling approaches and climb-cuts after 
takeoff provided a good view of opera- 
tional fighter and jet bomber fields, 
anti-aircraft giin parks and defensive 
missile batteries. 

Ground Handling Equipment 

-Another major improvement is visi- 
ble in the new crop of gromul handling 
equi|)menl used for jet transport opera- 
tions at V'nukovo, The spread of this 
new equipment has not reached mueli 
beyond the Moscow hub and a few kev 
international terminals such as Tash- 
kent. but it is an indication of the .-Aero- 
flot trend in this field. Standard Smict 
trucks have been qiiicklv adapted to 
provide auxiliarv' power sources for 
parked jets ami tow duty to haul the 

£ irked jets to hardstands far rcmoicd 
am the terminal area. Here engincs 
are started both to reduce noise iind 
blast effect in the passenger area and 


also to conserve fuel. Both turbojet 
and turboprop transports taxi back to 
(he rani|) after landing, under their nwn 

The four-engine turboptops cut their 
two outhisird engines to conserve fviel 
while taxiing in. 

I lund-piisiied baggage carts hiiv e been 
replaced by tr.ictor towed trains of bag- 
gage carts and a conveyor belt Iwggage 
loader is now in service to feed the 
belly baggage compartments of the 100- 
passenger Tii-I04B. Self-propelled ad- 
justable height steps ate used on all 
the jet transports. 

ITonf and rear loading doors are used 
for simultaneous servicing and passenger 
loading operations of the Tii-104 and 
IMS. 

Modern Buses 

Modern design p.i5senger buses arc 
now used on special service between 
dowTitovvn .Aeroflot offices and the air- 
ports and to cany passengers from the 
terminal to departing aitaaft. When 
passengers on the 59-min. Tii-104B 
service complained that the bus trip 
from Sverdlosk Square in Moscow to 
Vnukovo and from the Leningrad .Air- 
port to downtown took twice as long as 
the flight, .Aeroflot qciickiv organized a 
special express bus sen-ice at both ter- 
minals that cuts the ground trip time 
in half. 

(This is the third in a series of arlic/ev 
on Aeroflot. Soviet airline, jet operatioii.s 
based on interviews vvitfi Aeroflot officials 
ill .Moscow and on a 6.000 riii. trip aroiiml 
tfic Soviet Union flving in /MS. Tn-1CI4H 
and JM4M transports.! 
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Jet accessories . . . built by Holley, 
distributed and serviced by PAC 




Fine Holley Carburetor Company jet fuel metering sys- 
tems are cared for best at Pacific Airmotive Corporation 
on precise and elaborate test equipment such as the 
bench pictured above. Designed and built for PAC, this 
bench tests and calibrates jet fuel system accessories 
used on engines up to 30,000 pounds thrust. 

PAC’s veteran jet accessory mechanics have had 
extensive experience on Holley accessories such as the 
fuel controls for the T34, compressor bleed governors 
for the J57 and the J75 <JT3 and JT4). the bleed 
piston actuator for the J75, as well as many other fuel 
air, water and ignition accessories. 



Warren, Michigan 


PAC's fully integrated jet accessory facility has two 
fuel control stands with fuel flow ranges to 64,000 
pounds per hour, a fuel manifold stand, a bleed gov- 
ernor stand, and an electronic control stand- PAC’s 
facilities at its main Burbank plant are completely 
up-to-date to test accessories for all engines used on 
current production Jet aircraft. These facilities are con- 
stantly being expanded as new engines are developed. 

Just as you can rely on Holley for fine jet fuel 
metering systems, you can rely on PAC for spare 
parts replacement, dependable testing and servicing 
of jet accessories. 



PACIFIC AIRMOTIVE CORPORATION 
2940 N. Hollywood Way Burbank, California 


11955 E. Nine Mile Road 


New Night-Coadi Fare 
Protested by National 

W'asliington — Nationa! Airlines 
nio'cd la.st week to block a most by 
Northeast .Airlines to offer tediicecl 
niglit-eoacli fates on a niglitlv basis, 
contending tliat Ci\il .-keroiiautics 
Hoard approtal of tlic tariff would 
nullify tiic purpose of retUiced night 
coach fares now being offered by Na- 
tional, Eiistern and Xortlicast cm the 
first four davs of tlie week. 

Requesting suspension and inscstiga- 
tioii of the N'ortneast tariff, scheduled 
to become effective Aug. 1. National 
said tlie proposal fails to meet C.AB 
polin' on off-peak senice. will prose 
unoconoinica! for Nortlieast and will 
result in a return of traffic iinhahince 
for all three carriers bctsscen iiiidsveek 
and weekend periods. .As a defensise 
measure, the carrier noted. National 
and Eastern have both filed for the 
same fare reduction. 

Mncli tile same pattern es olscd from 
National’s filing, last March, of a 
fare reduction for night coach fliglit.s 
on Mondas, Tnesdas- and W'cdncsdas 
(AW' .April n, p, 19). Eastern and 
Northeast then filed defensive tariff.' 
and asked CAB to suspend and inscs- 
tigatc National's pto|josal. 'Ilie Board 
dismissed their complaints and in Jul\ 
all tlircc carriers extended tlie plan ti) 
include 'niursday iiiglit coach fiiglits. 

Pointing out that it has been experi- 
encing average load factors of 70.5'i^ 
on I'riday, Saturdav and Siindav nights, 
as eompred to 49.5Ci' for otiicr niglits 
of the week. National said it assumes 
Nortlieast experiences inncli tlie same 
distribution of iiigiit coacli traffic 
tliroiigh the week. On the basis of tlicse 
figures. National indicated that such 
weekend periods could not be inter- 
preted as true off-peak periods under 
past C.AB |j(iliey. Adoption of the 
Northeast tariff would result in a re- 
version of midweek coacli jaassengtrs 
back to week-end trav ci so tliat tlie eat- 
riers '‘will be jilagued witli one of tlie 
very problems which the midweek fare 
was designed to overcome. 

"Just as tlic Board originalK re- 
quired that off-peak fares applv onlv 
to truly ()ff-|)eiik periods, so also sliould 
the Board require tliat rediia-d off-peak 
fates apply only to such |)ortions of the 
over-all off-|)cak period as requite the 
application of sucli fates for promo- 
tional reasons." National said. 

National also called attention to 
Northeast's original objection to the 
midweek tariff filing on grounds that it 
would be uneconomical: "It is most 
strange for a carrier, having asserted 
fliat a particular fare was niicconomiral 
on a tliree night liasis, to come in and 
initiate the application of the same fare 
on 8 seven night Ixisis.” 



COCKPIT 

VIEWPOINT 


By Capt. R. C. Robson ^ 


A True Slory 


. A few I 


s and numhers 


z DC-6 flight. 


The stoA- von arc about to re 
have been changed to protect tli 
It was 'I'hutsdav, the 26th. I 
Flight 274. out of W'asliington. My partner was Ben l''iclds. 

• 8:21 a.m. Flight 274 reports to the New York Center over the Columbus, 
N. J.. intersection at 7.000 ft. 

• 8:22 a.m. Jet airliner, I'liehf 10, reports approaching .Allentown, Pa., at 
24.000 ft. with a minor fuel problem and requests an expeditious clearance 
to Idlewild. 


• 8:25 a.m. Flight 274 reports the abilits- to maintain visual flight condi- 
tions in order to allow Jet 10 an unrestricted descent. 

• 8:27 a.ui. Jet 10 requests a direct steer toward Idlewild, an unrestricted 
descent and immediate prioritv' kinding clearance. 

• 8:51 a.m. Jet 10 arrives over Idlewild at 9,000 ft., lets down over the 
field and lands without further ado armmd 8:55 a.m. 

Subsequent investigation disclosed that a faulty fuel qiiantitv gage, plus 
the momentary flicker of a fuel warning light, had caused the cockpit con- 
•sternation. The captain wisely chose a tpiick lauding. 

• 8:35 a. III. Flight 274 reports to LaGiiardia Approach Control over tlic 
Clen Cove, N. A'., marker at 5.000 ft. and is given a clearance to descend 
to 2,500 ft. on a north heading for a "back conrse" ap|)roach. 'I'liis. if sou 
rcmemlicr the last LaCuardia accident, involving a Lockheed Electra. is 
known as the "unequipped” approach. Latest LaCuardia wc-ather reports 
one mile visibilitv. 

• 8:38 a.m, .As Flight 274 is descending through 3.000 ft., the LaCuardia 
controller is frantic-allv calling “53 Papa”-rc(|iicsting "Papa's” position. 

• 8:39 a.m. Flight 274 is requested to cliinb immediatclv to 3,500 ft., and 
make a 360 deg. turn on account of traffic "in your vicinitv." niiis is a fre- 
quent occunenee when VI’’R traffic arriv es unannounced in the midtile of 

riiment conditions.) 

:45 a.m. [•'light 274 is cleared for a back course approach behind 53 
Papa. 

• 8:48 a.ni. IdCimrdia approacli control requests 53 Papa to report his 
position. No answer. 

• 8:49 a.m- .A second request brings forth tlie information tliat the direc- 
tion finder sliovvs 53 Pajia is southeast of LaCuardia range and receiving "an 
cratic indication from the fl-S localizer." (Flight 274, dircctlv beliind 
53 Papa, has a normal indication. But one must rcnieinber that cs’ervtliing 
is backwards on a back course approach— the usual ILS .scn.sing is reversed.) 

• 8:50 8.IU. 53 Papsi is told to dimb immediatclv to 1,500 ft. on a north- 
west lieading because the DC-6 (Miglit 274) is also at 800 ft. appro:icliing 
the LaCuardia range. 

• 8:51 a.m. Flight 274 lands at LaCuardia. 53 Papa is rerouted back for 
another ap|)roacli after iiibmind traffic is resliuffled. 

No criticism of 53 Papa's pilot is intended. Back course apprnaclic.s, 
especially at places like LaCuardia. have no excuse tor existence. Were we to 
tnide Jet iO, witli a real fuel problem (as tliey sometimes liave). witli Fliglit 
274 a jollv mess would have been liad bv all. 

These are tlie facts. Aiqjorts witli 20-vcar-old facilities are liardtv fit to 
serve multi-million dollar jet aircraft. This must be clianged. 
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The management team of ^o^t^o^lcs Division 
of Northrop Corporation has more specific 
astro-inertial guidance experience than any 
other company in the free world. Here in one 
tightly knit organization are the men who 
created the state-of-the-art for airhorne Inertial 
guidance. The key management-scientist-engi- 
neer team who pioneered the Snark inertial 
navigation system in 1947 is still actively ad- 
vancing the frontiers of this art. The most 
recent example of this is a breakthrough in 
24-hour celestial tracking systems. 


NAVIGATION AND GUIDANCE FOR MISSILES^ 


The list of accomplishments achieved over the 
past 13 years, If listed here, would more than 
fill this page. None of these achievements 
would have been possible without a dynamic, 
aggressive management group dedicated to 
producing the best product for the lowest 
cost -on schedule. 


Missile scientists and engineers recognize 
Nortronics as a leader in the field of navigation 
and guidance. Nortronics’ leadership has been 
accomplished by advanced research and devel- 
opment programs and years of production 
experience. These programs have resulted in 
state-of-the-art advancements in navigation 
systems which were considered visionary a 
short time ago. 


Nortronics has today the solutions to tomor- 
row’s missile guidance problems, the manage- 
ment and facilities to produce the systems 
required. The company's complete understand- 
ing of the military and technical requirements 
of missile systems qualifies Nortronics as the 
leading producer of tomorrow’s most challeng- 
ing astronertial guidance systems. 


52 



NORTRONICS 


Gear Bolt Failure Led to 707 Emergency 


By Glenn Garrison 

New York— 'riic landing guar truck 
hc-.im break whicli caused tlic loss on 
takeoff of two main wheels of a Pan 
.\nierican World Airw-ats Boeing 70”- 
120 jet transport (AW jiilv 20, p. 5-1) 
n-,is the last of a series of conipunent 
f.iilurcs on the particular landing gear 
involved. AvuriON Wekk has Icnrncd- 
All of the ttembk-s were caused by 
failure of bolts nhich attach a snubber 
assembly to the truck beam and to the 
main landing gear strut. 

No official report has been nradc on 
the bcjin failure, which is still under 
inrestigation by Ci\ il Aeronautics Board 
and federal Ariation Agenev, hut the 
break resulted from damage to the 
truck beam caused by its rubbing against 
the hydniulic strut of the gear. I’he 
snubber assembly is designed to absorb 
the pitching motion of the gear trucks 
and to arrest the travel of the truck 
Ix-am upward toward the livdraulic 
strut. Tire snubber assembly had w’orked 
loose on scseral occasions previous to 
the July 11 incident which resulted in 
loss of tile two uhecls and a subsequent 
emergency landing at Idlcwild with 
its attendant crowd problems. 

Tlicre have also been isolated in- 
stances of similar snubber problems 
with other Boeing 707-120 aircraft. 
•Ml airlines using the plane arc non 
checking the beam for possible damage 
before each flight. One beam replace- 
ment has been made as a result of such 
ins|)cctiou since the Pan American in- 
cident, but in this case the beam damage 
u-js consider.ibly below what would 
minnally be tolerable. 

\Vhiic the Pan American incident 
was being imestigated, the 707-1 20 and 
New York International Airport hit tlic 
front pages again after an American 
.Airlines jet reported hydraulic failure- 
tn route to the field and landed safeh 
one week after the Pan .Ameiican cnicf 
gency. The resultant publiciti led U. S. 
Rep. StCTCn B. Derounian (R.-N. Y.'- 
to call for grounding of the airplane, but 
Federal Asiation r^ency Administrator 
Islwood R. Quesada defended the 707 
and said public reporting of the inci- 
dents ”haic taken them out of propor- 
tion to their saioiusnoss.” 

'Hie American jet landing was made 
at 6;0-f p.m., about t«o hours after the 
pilot advised the airline bv coinpam 
radio that Iris hydraulic pressure gage 
nas reading loner than nonn.il. Hie 
Port of New York .Authoriti' was ad- 
vised about -1:15 p.m. of the trouble, 
and nhen the pilot reported about 40 
min. later that the hvdtaulic failure w-js 
complete, the Port .Authorih’ decided 
the situation called for help from the 


New York Cib I'ire and Police De- 
partments. Pile Port Autlioritv notified 
these agencies and tlie tower, and co- 
operation was reported to ha\e been 
satisfaetciry to all concerned, in contrast 
to the iiiter-agencs’ conflicts of the Pan- 
.\m case. Cits- police set up road blocks 
at tlircf ait|)Ort entrances, screening 
traffic to present a tecnrrcncc of the 
presious Saturday’s mob scene. .A Port 
.Aiitliority spokesman said last w-eek. 
however, tliat no police fora’ could deal 
with a situation like that of |uly ll. 

Tlie .American incident actnallv was 
one of 50 jet alerts at the airport that 
have ocairted since last October. Dur- 
ing the past vear, according to Pori 
.Autlioritv- figures, there have been 1 ,000 
alerts of both piston and jet aircr.ift. 
In each alert. Port Authority emergenev 
equipment is dispatched to the nmwav. 
The jet alerts have resulted from 
troubles with Indraulic svstems, engine 
flameouts. oil leaks, flat tires, pump 
failures and other bugs, according to 
the agciicv’. But most of them were not 
considered serious enough for Fire De- 
partment aid tn be requested. 

One of these alerts, incidentally, w-as 
another .American Airlines jet that 
landed while the damaged Pan .Ameri- 
can plane was still circling the airport 
fuly 1 1 and burning off fuel for its 
landing. The .American Airlines ]3lanc, 
also with hydraulic problems, landed 
unnoticed in the general confusion. 
The Port .Autlioritv took two emergenev 
trucks off tlic runway where the Pan.Am 
plane u-.is to land and sent them oiiietlv 
over to another rnmvav to stand nv for 
the .American jct. 

In the Julv- IS .Amcriciin Airlines in- 
cident. the gear vv-as lowered bv- the 
manual svstem. Part of Bocing'.s "fail- 
safe" principle of backup systems, this 
involves use of a special wrench which 
open.s the ge.ir doors with a few turns, 
unlocks the gear and allows it to fall 
into landing position. .A few more turns 
of the wrencli lock the ge.ii down. 
There ate two backup braking svstems 
in addition tn the thrust reverser on 
each engine, 

-American is still trvang to nail down 
a general problem with the hvdtaulic 
system of its jets. .According to the 
airline, tlic prolalem is that of excessive 
pressure birildii]) whicli causes some 
part of the system, such as a seal or 
pump valve, tn fail, In the latest case. 
Amcric.m Ijclicvcs a faultv filter mav 
liaic caused the trouble, 

Quesada. who discussed the Amcri- 
c.m and Pan American incidents in a 
telegram to Rep. Derounian last week, 
said the .American hydraulic failure 
"has liccn loc.ilizcd to improper instal- 
lation of a hydraulic seal and docs not 


. . . reflect adversely on the aircraft's 

'I'fic I’.A.A chief advised Derounian 
that the 707's faif-safe design reduces 
such defects as hydraulic failures "to 
flic category of a nuisance rather than 
a recurriiig safety problem." Quesada 
said the Pan.Am incident iins a struc- 
tural failure "traceable to a scries of 
mechanical difficiiltivs imincdiatelv pre- 
ceding the failure.” F.A.A ha^ re- 
evaluated the certification process used 
on the 707's landing gear. Quesada re- 
ported. and "nothing to date has been 
found to indicate that the design and 
fabrication of Boeing 707 landing gears 
is deficient.” 


Slick Airways Orders 
Electra and Hercules 

Washington— Slick Airways' orders 
for six Lockheed Electras and six Lock- 
heed Super Hercules turboprop air 
freighters highlighted e.xhibits filed bv 
the cargo carrier last week in the Do- 
mestic Cargo Mail Service Case. 

•Asking the Civil .Aeronautics Board 
for pennanent cargo and mail certifica- 
tion and subsidy eligibility. Slick said 
it expects to resume common carrier 
air ftcighr operations bv earlv next vear 
and plans to have the Electras in service 
by 1Q61 and the Super Iletciilcs oper- 
ating by the middle of 1962- Slick sus- 
pended' service in I'ehtuary. 1958. 

Resuming common cartLige next year 
with a fleet of eight Douglas DC-6A 
aircraft will leave the comp.iny with a 
net loss of S995.000 for the vear, based 
on an expected average load factor of 
70% and a vield of IS cents per revenue 
ton milt. Slick estimates that applica- 
tion of the 10.25% rate of return on in- 
vestment, tccnmmeiidcd for the Big 
Four carriers bv a C-AB examiner in tlie 
General Pa.ssenger Fare Case, would 
result in SI, 900.000 in subsidy pav- 
ments for Slick in 1960. 

Use of Electras in the second phase 
of its resumption of 0 |>crations would 
yield the cargo line a net profit of 
S702.000, oil a 70% load factor and 
average daily utilization rate of 7.1 hr., 
but would still require .subsidv totaling 
S1.04S.000 because of the increased 
investment of S16 million for new 
equipment. 

Slick said it signed letters of intent 
on July 1 5 for the purchase of both 
Electras and Super Hercules, with a 
proviso on the Elcctra agreement that 
purchase depends on leasing the aircraft 
to other operators by the end of 1962, 
Company spokesmen said a leasing ar- 
rangement is already firm, but declined 
tn identifv the operator. 
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AIRLINE OBSERVER 

► United Air Lines’ t«ii Dougins DC-Ss no« being flonii in Denver for 
crew training arc falling short of their speed spccilicitions. I'ix will consist 
primarily of added wing area at tips, mote fuel and installation of vortex 
generators at strategic points of tfie wing- Meanwhile. United also has 
pulled some seats from the aircraft to extend training flviiig time lx;tvveen 
refueling stages. 

►Three South American carriers liavc (xmled their cqniimieni to permit the 
operation of a no-reservation service between Rio dc Janeiro and Sao Paulo. 
I'he carriers— Varig, \'ASP and Cnrzetor do Sul— operate fliglits between th-; 
two cities every half-hour. If the jrlane is filled or is missed, ]»ssen|ets wait 
a half-hour for the next flight. 

►Watch for an expansion of in-flight ticketing procedures on long-range 
flights. Plan w-.is first introduced bv Continental .Mrlines (.\\\' jime Is. 
p. 38). Western .\ir l,ines will adopt a similar system on some of its 
I.ocklieed Elcctra fliglits. 

►.American Airlines' eoiivcrsioii of 10 Douglas DC-7s to all-eargo aircraft will 
be an interim measure. ’Die planes will be replaced bv hirbine-|Kiwered air- 
craft when "siutablc" planes arc available. Here is wliat American wants in an 
all-cargo airplane, according to the company’s vice |rrcsident-cc|uipmcnt 
research William Litllqwood: tnrbofaii power with direct operating costs 
no higher tlian four cents )x;r mile and coast-to-coast nonstop capability at 
a maxinmoi cruising speed of 500 nijsb. l.ift should be in the -tO-50,000 lb. 
and 80-100.000 Hi. ranges. Mechanized loading systems should be designed 
as an integral part of the aircraft. 

► Move to bring about lower farts on transatlantic routes is gaining momen- 
tum in Britain (.see p. 33). One group of Britisb aviation leaders is advocating 
an immediate reduction of present air fares bv ooc-half, adding that one-way 
passenger fares could be cut to S83 within ID vcais. 

► Volume of coach available scat miles offered by the domestic tnrnkline 
industry in June continued to climb at a faster clip than the total of first- 
class available scat miles. During tlic mootli, coacli available scat miles 
represented about 41 of the total 3-84 billion available seat miles offered 
by the 12 trunklines. 

► Chances are now strong that the Intcniatioiial .Air ’I ransport .A.ssn, ’I'ralfic 
Conference, which begins Sept. 14 in Ilonnlnlu. will not adjourn this yt-.ir 
before the I.AT.A general meeting convenes in Tokyo Oct. 12 because of 
the number of bighiv controversial rate and fare issues facing the con- 
ference (AW' July 20, p. 47). 

►Continental Airlines will sliow a revenue passenger mile gain of as much 
as 73% in July over the same inuntli of last year, August traffic increases 
arc expected to be even more S|>cctaciilar with the introduction of Chicago- 
Kaiisas Citv-Denver-Iajs Angeles turbojet service on Aiig. 15. The airline 
showed a (>1% gain in revenue prassenget miles in June over the |)rcvioiis 
June. Third Boeing 707 turbojet transport lias been delivered, and tlie 
fourth and final aircraft of the current order is slated for delivery next 
month. Utilization rate on tlic Boeing 707s is nmiiing at 1 1 hr, 30 min. 

►Mohawk .Airlines has purchased four new Convair 440 transports from 
the Convair Division of General IDynamics CorjJ. l-'irst of the new planes 
will go into scheduled service about .Aug. 1 5. 

► Federal Aviation Agenev lias purchased seven scan conversion units to 
bring to 54 the number of units purchased for installation in control towers 
and air route traffic control centers. 

►Contracts totaling 51.5 million have- been let by I’cdcral .Aviation .Agency 
for rescarclr on ait traffic, Conifanics winning contracts are: .Applied 
Psyclrology Corp.; General Precision Laboratory; Airborne In.struments 
Laboratorv; J. A\’, Feckcr, Inc.; Lear. Inc.; Arinc Research Corp.; Svsfcms 
Development Corp.; Seno Corp, of America; Strombcrg-Carlsoii and Cornell 
•Aeronautical Laboratory. 


► American .Airlines reports net earn- 
ings of 59.105.000 for the seamd quar- 
ter, compared with 55,567,000 for tlie 
same period in 1958. Total revenues 
for the three months rose 18% over 
list yi-ar to S97.431.00D. First half 
net earnings after taxe-s amounted to 
58,827,000, btinging per share earnings 
to 51.07 from 88 cents earned for the 
first half of 1958, .American flew a total 
of 2.31 5.305,000 revcmic passenger 
miles, a 2% increase, and 45.091,000 
freight ton-miles, a 7% gain, during 
the first half. 

►Chicago Helicopter Airwavs carried 
20.1 12 passengers during June, a 1 22% 
iiicre.ise over Jiioc, 1958. Load factor 
for June was 60%, compared with 35% 
in n comparable period last vear. 

►City of Genoa. Italy, has approved an 
added expense of S3 million to extend 
the main riinwav of the citv's new air- 
port now under construction. Tlic cost 
represents a 1.590 ft. extension. 

► Civil Aeronautics Board mav be dialed 
after .Aug. 2 by using the exchange 
Dudley 2 followed bv the present ex- 
tension mimher listed on Bitird refer- 
ence sheets. The cxcliange Executive 
3-31U may still be ased. 

► International Air Transport Assn, re- 
ports member airlines carried a total 
of 59,249,000 passengers during 1958. 
a 7.3% increase over 1957. Cargo traf- 
fic rose 21.5% and mail traffic rose 
10.3% over last year. 

► Mobawfc .Airlines carried 51,808 pas- 
sengers 9.980.000 revenue ixi.sscngcr 
miles in June, increases of 29.1 and 
32.3% rcspcctivelv over the previous 
June. The local carrier had its best 
single day on June 19 when it carried 
2,283 passengers on its routes. 

► REAL and TS-A-lranscontinental 
S- A- will discontinue their combined 
sales pool effective Sept. 4, and each 
carrier will concentrate on developing 
the flow of traffic through its respective 
U. S- gateway. Normal relations be- 
tween the two airiincs will continue 
through International Air Transport 
Assn.-tvpe interline agreement. 

► Western .Air Lines hoard of directors 
has declared a tegnlar cash dividend of 
20 cents wr share, pavablc on .Aug. 14, 
1939 to shareboldas of record on -Aug. 
3. .At the director’s meeting, the board 
was told tlic airline’s June operating 
revenues vveic an estimated 55,3 mil- 
lion and tliat the carrier liad operated 
84.3 million revenue passenger milts 
during the month. 
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